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(54) REFINING METHOD FOR HEAVY OIL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a refining method for a heavy oil which refines a low- 
cost heavy oil and is simple, reliable, and economically excellent. 

SOLUTION: The raw material oil for this method is a heavy oil with a hydrogen content of 12 
wt.% or lower. After the oil is subjected to solvent extraction so as to increase the hydrogen 
content by 0.2 wt.% or higher, the oil is hydrogenated so as to further increase the hydrogen 
content by 0.5 wt.% or higher, thus giving a refined oil. 
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[Claim(s)] 

[Claim 1] It is the purification approach of heavy oil of obtaining refined oil by processing 
including the solvent extraction process which carries out solvent extraction processing of the 

20 stock oil, and obtains extracted oil, and the hydrorefining process which carries out the hydrogen 
treating of the obtained extracted oil to the bottom of existence of hydrogen and a catalyst, and 
obtains refined oil. A hydrogen content is heavy oil not more than 12wt%, and stock oil 
introduces the stock oil into a solvent extraction process, a hydrogen content — stock oil - 
receiving — more than 0.2wt% — with the solvent extraction process which carries out solvent 

25 extraction processing and obtains the deasphaltene oil (DAO) which is extracted oil so that it 

may increase a deasphaltene oil -- a hydrorefining process — introducing — a hydrogen content — 
a deasphaltene oil - receiving -- more than 0.5wt% - the purification approach of the heavy oil 
characterized by having the hydrorefining process which carries out hydrorefining and obtains 
refined oil so that it may increase. 

30 

[Claim 2] It is the purification approach of heavy oil of obtaining refined oil by processing 
including the solvent extraction process which carries out solvent extraction processing of the 
stock oil, and obtains extracted oil, and the hydrorefining process which carries out the hydrogen 
treating of the obtained extracted oil to the bottom of existence of hydrogen and a catalyst, and 

35 obtains refined oil. A hydrogen content is heavy oil not more than 12wt%, and stock oil 
introduces the stock oil into a solvent extraction process, a hydrogen content — heavy oil — 
receiving — more than 0.2wt% - with the solvent extraction process which carries out solvent 
extraction processing and obtains the deasphaltene oil (DAO) which is extracted oil so that it 
may increase It has the hydrorefining process which carries out hydrorefining and obtains refined 

40 oil so that it may increase, a deasphaltene oil — a hydrorefining process — introducing — a 

hydrogen content — a deasphaltene oil — receiving -- more than 0.5wt% — the hydrogen content 
obtained at a hydrorefining process — stock oil - receiving - more than 0.7wt% - the 
purification approach of heavy oil that the hydrogen content of the refined oil which increased is 
characterized by being more than 1 1.5wt%. 

45 

[Claim 3] The purification approach of the heavy oil of claims 1 or 2 that the increment in the 
hydrogen content to the stock oil of the deasphaltene oil obtained at a solvent extraction process 
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5 is 0.2 - 1 ,5wt%, and the .increment in the hydrogen content to the deasphaltene oil of the refined 
oil obtained at a hydrorefining process is 0.5 - 1 .5wt%. 

» 

[Claim 4] The purification approach of the heavy oil of claim 1-3 given in any 1 term that the 
hydrogen content of said stock oil is 1 1 - 12wt%, the increment in the hydrogen content to the 
10 stock oil of the deasphaltene oil obtained at a solvent extraction process is 0.2 - 1 .0wt%, and the 
increment in the hydrogen content to the deasphaltene oil of the refined oil obtained at a 
hydrorefining process is 0.5 - 1.0wt%. 

[Claim 5] The purification approach of the heavy oil of claim 1-4 given in any 1 term that the 
1 5 hydrogen content of said stock oil is less than [ 1 1 wt% ], the increment in the hydrogen content 
to the stock oil of the deasphaltene oil obtained at a solvent extraction process is 0.5 - 1 .5wt%, 
and the increment in the hydrogen content to the deasphaltene oil of the refined oil obtained at a 
hydrorefining process is 0.6 - 1.5wt%. 

20 [Claim 6] The purification approach of the heavy oil the publication of claim 1-5 given in any 1 
term in which the total quantity of nickel and V in said deasphaltene oil carries out solvent 
extraction processing by 70 or less wtppms so that KONRADOSON carbon residue may become 
less than [ 15wt%]. 

25 [Claim 7] The purification approach of the heavy oil of claim 1-6 given in any 1 term that the 
content of V+nickel of the refined oil processed and obtained at the solvent extraction process 
and the hydrorefining process is 2 or less wtppms, a KONRADOSON carbon residue content is 
less than [ 1 wt% ], and a sulfur content is less than [ 0.5wt% ]. 

30 [Claim 8] The purification approach of the heavy oil of claim 1-7 given in any 1 term that the 
hydrogen content in the pyrolysis stock oil is more than 12.0wt% while using said a part of 
refined oil [ at least ] as pyrolysis stock oil for low-grade olefin manufacture. 



35 DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
40 [0001] 

[Field of the Invention] This invention relates to the purification approach of heavy oil that the 
refined oil also suitable for the raw material for low-grade olefin manufacture can be obtained 
from the heavy oil which was not used for the raw material for low-grade olefin manufacture, 
conventionally especially about the purification approach of the heavy oil by solvent extraction 
45 processing and hydrorefining processing in which the impurity of the crude oil origin is 
efficiently removable. 

[0002] 

[Description of the Prior Art] Since the impurity originating in the origin exists in a crude oil, the 
50 petroleum product which uses a crude oil as starting material performs various kinds of physical 
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5 or chemical purification processings including ordinary pressure and vacuum distillation 

separation, and is produced. Generally a petroleum fraction, i.e., the distillate separated from the 
overhead by distillation, has few above-mentioned impurities, and it is used from an impurity 
being removable by easy purification processing as high-class fuel oil, the raw materials for 
petrochemistry, etc., such as motor fuel which is the petroleum product of high quality from 
10 which the impurity was removed highly, and a gas turbine fuel. 

[0003] On the other hand, about heavy oil, such as gas oil, an impurity is condensed, the amount 
exists with the gestalt which many [ not only ], but is very hard to be removed, and a limitation is 
in the impurity removal by hydrorefining which is a fundamental purification means. When 

15 refining especially to altitude, the severe reaction condition of an elevated temperature and high 
pressure is required under existence of hydrogen and a catalyst, and a lot of hydrogen and 
catalysts are consumed, and a large amount of investment also including an installation cost is 
needed, and the present condition is that is not economical. Therefore, from heavy oil, added 
value is high, namely, it looks forward to the method of obtaining that it is simple and 

20 economically the quality refined oil from which the impurity was removed by altitude. 

• 

[0004] Quality refined oil has the use as a raw material for petrochemistry as one of the 
application of the. Although ******** 5 suc h as ethane and naphtha, are manufactured by the 
pyrolysis as raw materials with main low-grade olefins which are the basic matter of a 

* 

25 petrochemical field, such as ethylene and a propylene, the fraction with heavy light gas oil, 

vacuum gas oil, etc. is also partly used also as a raw material. Although the ethylene plant which 
used the former ethane as the raw material is in use in the U.S. and the Middle East where 
natural gas is abundant and cheap, in Japan where naphtha is cheaper, Asia, and Europe, it is 
using the latter naphtha as a raw material in most cases. 

30 

[0005] Since it increases more than the case where generation of by-products, such as tar and a 
pitch, uses ethane as a raw material, caulking by pyrolysis tubing which is a main reaction 
machine, and the quenching heat exchanger of the latter part, and the correspondence to fouling 
are needed in the ethylene plant which used naphtha as the raw material. And molecular weight 
35 is larger than naphtha and the vacuum gas oil with many metals and sulfur contents is considered 
to be the limitation in which commercial operation is possible as a raw material of an ethylene 
plant. 

[0006] On the other hand, if stock oil heavier than a gas oil fraction can be used as a raw material 
40 for low-grade olefin manufacture from a viewpoint of the amount of feeding, and raw material 
cost, while raw material cost is cheap, the problem on adequate supply of the stock oil 
accompanying heavy-izing of petroleum resources can also be solved, and it will become a very 
big contribution on industry. 

45 [0007] It is what offers the approach of collecting the high refined oil of added value from the 
heavy oil which it succeeds in this invention in view of the above-mentioned situation, and 
contains the impurity of the crude oil origin by high concentration economically. By carrying out 
purification processing of the heavy oil, such as ordinary pressure residue made conventionally 
unsuitable especially as a raw material for low-grade olefins, by the easy and positive approach, 

50 it is offering the purification approach of heavy oil the refined oil which was economically 
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5 suitable also for the raw material, for low-grade olefin manufacture being recoverable. 
[0008] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly that this invention 
persons should attain the above-mentioned purpose, a hydrogen content uses the heavy oil not 

10 more than 12wt% as a raw material. By processing the deasphaltene oil which processed so that 
a hydrogen content might be increased more than a constant rate by solvent extraction, then was 
obtained so that a hydrogen content may be increased more than a constant rate by hydrorefining 
processing The impurity in heavy oil could remove efficiently and a header and this invention 
were completed for the refined oil of the high quality from which the impurity was removed by 

1 5 altitude being obtained. 

[0009] Namely, the solvent extraction process which this invention carries out solvent extraction 
processing of the stock oil, and obtains extracted oil, It is the purification approach of heavy oil 
of obtaining refined oil by processing including the hydrorefining process which carries out the 

20 hydrogen treating of the obtained extracted oil to the bottom of existence of hydrogen and a 

catalyst, and obtains refined oil. Stock oil A hydrogen content is heavy oil not more than 12wt%, 
and the stock oil is introduced into a solvent extraction process, a hydrogen content — stock oil — 
receiving - more than 0.2wt% - with the solvent extraction process which carries out solvent 
extraction processing and obtains the deasphaltene oil (DAO) which is extracted oil so that it 

25 may increase a deasphaltene oil ~ a hydrorefining process - introducing - a hydrogen content - 
a deasphaltene oil - receiving more than 0.5wt% — the purification approach of the heavy oil 
characterized by having the hydrorefining process which carries out hydrorefining and obtains 
refined oil so that it may increase is offered. 

30 [0010] Since the impurity which is hard to be removed by latter hydrorefining by taking this 
configuration is processed on the conditions which a hydrogen content increases more than a 
constant rate by solvent extraction beforehand and it processes on the conditions which a 
hydrogen content increases more than a constant rate according to a hydrorefining process after 
that, in each purification process independent, the refined oil of the high quality from which the 

35 impurity was removed by inestimable altitude can be obtained certainly, this invention person 
etc. only by carrying out a solvent extraction process and hydrorefining processing simply By 
processing by making into an index the hydrogen content of the heavy oil which processes an 
impurity paying attention to the ability not to carry out certainly, so that the hydrogen content of 
the specified quantity may be made to increase at a solvent extraction process and the 

40 hydrorefining process following it, respectively It can obtain on the economical conditions at 
which it finds out that the refined oil from which the impurity was removed by altitude can be 
obtained, the conditions of a solvent extraction process and a hydrorefining process are not made 
into a severe condition certainly and efficiently, and the balance of a load is maintained. 

45 [001 1] Furthermore, the hydrogen content of the refined oil obtained above in this invention 
offers the purification approach of more than 1 1 .5wt% and the heavy oil with which it is 
characterized by being more than 12.0wt% preferably. When the refined oil obtained by this is 
applied to the raw material for low-grade olefin manufacture which is a raw material for 
petrochemistry, caulking and generating of fouling are suppressed also in the case of a pyrolysis 

50 reaction, and the commercial operation of it becomes possible. The purification approach of this 
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5 reason to this invention is the approach of having been economically excellent which can obtain 
the high refined oil of added value certainly and efficiently. 

[0012] 

[Embodiment of the Invention] A hydrogen content processes [ by using 10 - 12wt% heavy oil as 
10 a raw material ] this invention preferably, respectively on less than [ 12wt% ] and the conditions 
which attain whenever [ predetermined purification ] in a solvent extraction process and 
hydrorefining down stream processing, respectively. Generally residue oils, such as ordinary 
pressure residual oil, super-heavy crude, etc. corresponded, and since high impurity 
concentration was high, as for the heavy oil not more than 12wt% used for this invention, the 
15 application was limited. The hydrogen content of these heavy oil is 9 - 12.5 % of the weight, 
many are 9 - 11.5 % of the weight, and generally, even if refined conventionally, it was fully 
unremovable, and it was not used for the raw materials for petrochemistry for low-grade olefins 
etc., the impurity having been used as unsuitable. 

20 [0013] this invention — a hydrogen content — the heavy oil not more than 12wt% - stock oil - 
carrying out - as the 1st process - solvent extraction processing - carrying out ~ a hydrogen 
content — more than 0.2wt% — the deasphaltene oils which are the extracted oil which increased 
are collected. In this solvent extraction down stream processing, a part for an asphaltene with 
few hydrogen contents is removed alternatively. The amount of this asphaltene is having micellar 

25 structure which hydrogen contents, such as condensed multi-ring aromatic series and a 

cycloparaffin ring, become from few compounds, the porphyrin compound of metals, such as 
carbon residue, and V, nickel, contains it in that interior, and it is known that the impurity is 
condensed, and the amount of asphaltene controls a hydrorefining reaction remarkably, and it 
also knows promoting degradation of a catalyst - having — ****— this invention — setting - a 

30 hydrogen content - more than 0.2wt% ~ as a result, the specified quantity of an asphaltene is 

alternatively removed by carrying out solvent extraction processing on the increasing conditions. 

[00 1 4] Solvent extraction processing can apply solvent deasphalting processing in which it is 
known conventionally, and divides it into a deasphaltene oil and the asphaltene by which there 

35 are few hydrogen contents and metal and carbon residue are condensed by carrying out 

counterflow contact of the heavy oil with the solvent of C3-C5 in a solvent extraction column, 
and the thing for which the amount of solvents to the class and heavy oil of a solvent to be used 
and extract temperature conditions are chosen suitably - a hydrogen content - more than 
0.2wt% - extract processing conditions can be controlled and the extracted oil of this invention 

40 can be obtained so that it may increase. As a solvent of C3-C5, as being chosen out of a propane, 
butane, and a pentane, one is preferably used as it is few. 

[0015] Deasphaltene oils can be collected from the overhead section of an extraction column as 
an extract with a solvent, and the solvent in an extract can be obtained by carrying out separation 
45 removal in the state of supercritical. About an asphaltene, these is collected from the bottom 

section as raffinate with some solvents, and the solvents in raffinate are collected by evaporation. 
[0016] the hydrogen content of the deasphaltene oil obtained by this solvent extraction down 
stream processing in this invention — the hydrogen content of raw material heavy oil ~ more 
than 0.2wt% - it is increasing, furthermore, 0.2 - 1.5wt% - increasing - desirable - 0.2 - 
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5 1 .2wt% — especially the thing to increase is desirable. 

[0017] Furthermore, it is desirable to change the augend of the hydrogen content of solvent 
extraction processing with the value of the hydrogen content of raw material heavy oil. That is, 
when the hydrogen content of stock oil is more than 1 1 wt%, in a solvent extraction process, it is 
10 desirable to control extract processing conditions to stock oil to become 0.2 - 0.5 wt% of 

increment in a hydrogen content especially 0.2 - 1 .0wt%. Moreover, if a hydrogen content is less 
than [ 1 1 .0wt% ], the augend of the range of 0.5 - 1 .5wt%, especially 0.8 - 1 .3wt% is desirable. 

[0018] Since removal of an impurity fully becomes impossible even if it becomes inadequate 
1 5 removing [ of the asphaltene which is an impurity as it is less than / 0.2wt% ] the increment in 
the hydrogen content in a solvent extraction process and it processes it at a latter hydrorefining 
process, they are indispensable conditions, although it is better on the other hand as the upper 
limit of the augend is large from a viewpoint of whenever [ purification ] — more than 1 .5wt% — 
since the recovery of a deasphaltene oil falls in making it increase, it is not economical. 

20 

[0019] this invention - the above-mentioned solvent extraction processing - a hydrogen content 
— more than 0.2wt% -- hydrorefining processing of the deasphaltene oil which carried out 
solvent extraction processing so that it might increase is carried out as the 2nd continuing 
process, hydrorefining processing of this invention ~ setting — a hydrogen content — more than 

25 0.5wt% — it processes on the increasing conditions. This hydrorefining processing is typical 

purification processing which processes a hydrocarbon with elevated-temperature high pressure 
under existence of a catalyst and hydrogen, and can include all the reactions, such as 
hydrocracking, hydrodesulfurization, hydrogenation demetallization, and hydrogenation 
denitrification. Namely, the sulfur compound in hydrocracking which obtains low-molecular- 

30 weight refined oil from raw material heavy oil, and a hydrocarbon is made to react with 

hydrogen. Hydrodesulfurization which dissociates by making it a hydrogen sulfide and obtains 
the refined oil of low-sulfur concentration from stock oil, Hydrogenate the metallic compounds 
which are in a hydrocarbon under elevated-temperature high-pressure hydrogen, make it an 
element-like metal, and deposition is carried out on a catalyst. The nitride in a hydrocarbon may 

35 be made to react with hydrogen under the hydrogenation demetallization which obtains the 
refined oil of low metal concentration, and elevated-temperature high-pressure hydrogen, and 
you may dissociate by making it ammonia, and may also include all the reactions, such as 
hydrogenation denitrification which obtains the refined oil of low nitrogen concentration from 
stock oil. 

40 

[0020] Although a sulfur content, a metal, etc. are contained in heavy oil as an impurity, since 
removing only at a hydrorefining process beforehand by solvent extraction down stream 
processing of the preceding paragraph has removed the difficult impurity, an impurity can be 
efficiently removed to low concentration, without making it a severe condition. It is desirable to 
45 use as a catalyst used for hydrorefining processing of this invention combining at least two kinds 
chosen from a hydrogenation demetallization catalyst, a hydrodesulfurization catalyst, a 
hydrodesulfurization demetallization catalyst, and a hydrocracking catalyst. It is the Co/Mo, 
nickel/Co/Mo, and nickel/Mo system preferably as a catalyst used for hydrorefining. 
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5 [002 1 ] Although there is especially no limit in the conditions of a hydrorefining reaction, the 
range of the hydrorefining reaction condition currently generally performed is desirable. That is, 
a hydrogen partial pressure has desirable 60-150kg/cm2, and especially its 80-130kg/cm2 is 
desirable. Moreover, hydrogen / oil ratio has desirable 400-1200Nm3/kl, and especially its 600- 
1000Nm3/kl is desirable. 1.0 [ 0.1-]/hr of LHSV is desirable, and 0.8 [ 0.2-]/especially its hr is 
10 desirable. 340-440 degrees C of reaction temperature are desirable, and especially its 350-420 
degrees C are desirable. 

[0022] these conditions — the general conditions of hydrorefining — it is — this invention — 
setting - after the solvent extraction process of the preceding paragraph - a hydrogen content — 

15 more than 0.5wt% — if a hydrorefining process is performed on the increasing conditions, the 
impurity as the last refined oil is efficiently removable. In this invention, when the hydrogen 
content of stock oil is 11 - 12wt%, as for the increment in the hydrogen content to the 
deasphaltene oil of the refined oil obtained at a hydrorefining process, it is especially desirable 
that it is 0.5 - 0.9wt% 0.5 - 1.0wt%. Moreover, when the hydrogen content of stock oil is less 

20 than [ 1 1 wt% ], as for the increment in the hydrogen content to the deasphaltene oil of the 

refined oil obtained at a hydrorefining process, it is especially desirable that it is 0.8 - 1.3wt% 0.6 
- 1.5wt%. 

[0023] Furthermore, it is desirable that it is 0.5 - 1 .0wt% augend if the hydrogen content of the 
25 deasphaltene oil obtained at the solvent extraction process of the preceding paragraph is more 
than 1 1 .5wt%, and if the augend of the hydrogen content in hydrorefining down stream 
processing of this invention is less than [ 1 1 .5wt% ], it is desirable [ augend ] that it is 0.6 - 
1.5wt% augend. When impurity removal of a deasphaltene oil becomes it inadequate that the 
augend of a hydrogen content is less than [ 0.5wt% ] in hydrorefining down stream processing 
30 and it makes it the augend beyond 1.5wt%, it is not economical in order to have to make severe 
the processing conditions of hydrorefining reactions, such as a hydrogen partial pressure, 
reaction temperature, and a catalyst fill. 

[0024] That is, without making a hydrogen partial pressure and reaction temperature extremely 
35 high in hydrorefining down stream processing which continues by removing beforehand 
alternatively a part for the asphaltene which is the impurity which is hard to be removed by 
hydrorefining down stream processing in solvent extraction down stream processing,, if it states 
from a viewpoint of the reaction condition of hydrorefining, even if it makes the amount of 
catalysts increase sharply and does not lengthen reaction time, an impurity can be efficiently 
40 removed to low concentration. Consequently, parts for a metal, such as KONRADOSON carbon 
residue, nickel, V, etc. which exist with the gestalt which condenses and is hard to be removed in 
an asphaltene, are alternatively removed by solvent extraction, and, subsequently can remove 
intensively impurities, such as metals, such as the sulfur and nickel which exist with the gestalt 
which is easy to be removed, and V, by hydrorefining processing. 

45 

[0025] When applying the refined oil processed at the purification process by above-mentioned 
this invention to the raw material for low-grade olefin manufacture and carrying out elevated- 
temperature pyrolysis, since the impurity used as the causative agent of caulking or fouling is 
reduced certainly and efficiently, it can be applied to commercial production from the yield and 
50 continuous-running nature of a low-grade olefin. This means that quality refined oil can be 
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5 obtained for the heavy oil considered to be conventionally unsuitable as a low-grade olefin raw 
material, such as a residue oil and super-heavy crude, by purification simple as starting material. 

[0026] Moreover, in this invention, if it is the refined oil processed on the conditions with which 
are satisfied of the above, it is effective as refined oil of this invention, but when using as a raw 
1 0 material for low-grade olefin manufacture especially, it is required for a hydrogen content to be 
more than 1 1 .5wt%, and it is more desirable that it is more than 12.0wt%. 

[0027] In this invention, it is required for the hydrogen content of the refined oil obtained by 
solvent extraction and two steps of purification of hydrorefining to increase heavy oil from raw 
1 5 material heavy oil by 0.7% of the weight or more, it is desirable that it is 0.8 - 2.7wt%, and it is 
desirable that it is further 1 .0 - 2.2wt%. Moreover, when using as a raw material for low-grade 
olefin manufacture, as for the hydrogen content of the last refined oil, it is desirable that it is 
more than 1 1.5wt%, and it is still more desirable that it is 12.0 - 13.5wt%. 

m 

20 [0028] the hydrogen content of refined oil — more than 1 1 .5wt% and raw material heavy oil - 
more than 0.7wt% — by performing solvent extraction processing and hydrorefining processing 
so that it may increase The property in each processing is complemented mutually and does not 
cover an excessive load over the equipment for the solvent extraction of each process, and 
hydrorefining. The refined oil refined by altitude can be obtained by high yield, and when it 

25 applies to the raw material for petrochemistry, the refined oil which it was hard coming to 

generate caulking and fouling, and was suitable for the raw material for petrochemistry by high 
yield can be manufactured. 

[0029] the process which carries out solvent extraction processing of the heavy oil of this 
30 invention - setting — the hydrogen content of the stock oil - more than 0.2 wt% - although 

extract operation is carried out on the increasing conditions - a nickel+V metal ~ the inside of a 
residue oil and super-heavy crude ~ several - it is contained 10-thousands wtppm(s). Since these 
are condensed by the asphaltene, and exist and an asphaltene can be alternatively removed at a 
solvent extraction process, it is desirable to set especially to 50 or less wtppms 70 or less wtppms 
35 of metal concentration of nickel+V in the deasphaltene oil which is extract refined oil about the 
content in a deasphaltene oil by solvent extraction processing. Moreover, it is desirable less than 

■ 

[ 1 5 wt% ] and that a carbon residue content performs solvent extraction processing so that it may 
become less than [ 12wt% ] especially, namely, solvent extraction processing — a hydrogen 
content — 0.2wt(s)% — while making it increase, it is desirable to make nickel+V metal 
40 concentration to 70 or less wtppms, and to make KONRADOSON carbon residue into less than [ 
15wt% ], without making the conditions of latter hydrorefining processing severe by this, an 
impurity can be removed certainly and the refined oil of high quality can be obtained. 

[0030] Moreover, it is desirable less than [ 5wt% ] and to make sulfur concentration of a 
45 deasphaltene oil into less than [ 4wt% ] especially, the sulfur content of the last refined oil 

obtained by that cause by the continuing hydrorefining processing — less than [ 0.5wt% ] — it can 
process certainly so that it may become less than [ 0.3wt% ] preferably, the nickel+V 
concentration of the last refined oil from which 70 or less wtppms and carbon residue 
concentration are obtained in the nickel+V concentration of a deasphaltene oil by the 
50 hydrorefining processing which continues when less than [ 15wt% ] and sulfur concentration 



9 



consider as less than [ 5wt% ] — 2 or less wtppms — desirable — 1 or less wtppm and carbon 
residue concentration « less than [ lwt% ] and sulfur concentration - less than [ 0.5wt% ] — it 
can process certainly so that it may become less than [ 0.3wt% ] preferably. By making the sulfur 
content of the last refined oil into 0.5 or less % of the weight, when it uses as stock oil for low- 
grade olefins, the corrosion of pyrolysis equipment can be suppressed in the tolerance of an 
ingredient, and commercial manufacture of the substantial raw material for low-grade olefins can 
be enabled. 

[0031] Especially in this invention, it is desirable to perform solvent extraction processing and 
hydrorefining processing so that 2 or less wtppms of nickel+V metal contents of the last refined 
oil may be set to 1 .0 or less wtppms. By setting a nickel+V metal content to 1 or less wtppm for 
the deasphaltene oil with which the nickel+V metal content turned into below the 70 weight ppm 
by solvent extraction processing further by hydrorefining, it can reduce caulking remarkably, 
refined oil can be obtained by high yield, and the refined oil can be used as a pyrolysis raw 
material for low-grade olefin manufacture. 

[0032] In the industrial method of manufacturing the low-grade olefin containing ethylene and a 
propylene by the pyrolysis reaction, the maintenance nature to fouling and olefin yield by 
decoking or byproduction heavy oil influence the economical efficiency, and 25% or more of 
especially yield of a low-grade olefin serves as a standard. If a low-grade olefin is furthermore 
seen in detail, 10% or more of propylene yield will become [ ethylene yield ] a standard 15% or 
more. 

[0033] Moreover, about fouling by caulking and byproduction heavy oil which influence the 
maintenance nature of pyrolysis equipment, it corresponds in periodical decoking and cleaning. 
In order to prevent too much decomposition, in case it quenches especially the hot 
decomposition product disassembled with decomposition tubing about byproduction heavy oil by 
down-stream heat exchange, when there are many amounts of generation of heavy oil, it 
blockades a heat exchanger and piping, and makes long-term continuous running impossible. 
When leaving heavy oil like this invention, the amount of generation of the byproduction heavy 
oil in a pyrolysis reaction can consider as the standard of commercial operation. 

[0034] When the hydrogen content with which the refined oil obtained by this invention is not 
conventionally used for raw materials for low-grade olefin manufacture, such as ethylene, carries 
out purification processing and offers the heavy oil not more than 12wt% as a raw material for 
low-grade olefin manufacture, the olefin yield and the caulking property at the time of a 
pyrolysis are good, and make industrial production possible. 

[0035] When there are few contents of the impurity in the distillate obtained in mere distillation 
separation of a crude oil etc. in this invention, or when the content of an impurity can be reduced 
by easy purification By using a crude oil as a start raw material, it separates into a distillate and a 
residue oil, and at least solvent extraction and the part which carried out hydrorefining 
processing, considered as refined oil, and carried out hydrorefining of the above-mentioned 
distillate to this refined oil can be mixed as mentioned above, and the atmospheric-distillation 
residue oil and vacuum-distillation-residue oil which are a residue oil can also be made into 
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5 refined oil. 

[0036] In this case, if a solvent extraction process and a hydrorefming process satisfy the 
increment criteria of the hydrogen content of this invention, by mixing a distillate with few 
impurity contents, the whole high impurity concentration can be decreased, the amount of supply 
10 of refined oil can be made to increase further, and it will become things. When supplying as 
stock oil for low-grade olefin manufacture, it is further hard coming to generate caulking and 
fouling in a pyrolysis reaction, and they can enable commercial production. 

[0037] 

1 5 [Example] Next, although an example is shown and this invention is further explained to a detail, 
this invention is not limited to the following examples. 

[0038] the heavy oil (hydrogen content: - 1 1.25 [wt%] --) examples 1-4 and the example 1 of a 
comparison - whose 5 example 1 API gravity are the residue oils of 14.3 nickel+V metal: - 65 

20 [wtppm] and KONRADOSON carbon residue (it is called Following CCR): -11.1 [wt%] - It 
introduces into a solvent extraction processor by making S:3.95 [wt%] into stock oil. After 
carrying out extraction separation and obtaining a deasphaltene oil (it is called the following DA 
0) so that it may become extractability (solvent/Oil ratio: 8/1) 81wt% using a normal pentane 
solvent, purification processing of the deasphaltene oil was carried out on the following 

25 hydrorefming conditions, and the refined oil 1 of this invention was obtained. 

hydrorefming condition: ~ nickel/Mo+nickel/Co/Mo catalyst (it is 1/9 at volume ratio), and 
hydrogen partial pressure: 90 [atm] H2 / Oil ratio: - 600 [Nm3/kl] and temperature: - 380 
degrees C of the augend of the yield to the stock oil of the deasphaltene oil LHSV:0.5 [1/hr] . 
obtained and refined oil 1, a hydrogen content, and the hydrogen content in each process, 

30 V+nickel contents, CCR(s), and sulfur concentration are shown in Table 1 . The hydrogen content 
was measured by the CHN elemental-analysis method. 

[0039] The stock oil used in the example 2 example 1 was introduced into the solvent extraction 
processor, after carrying out extraction separation and obtaining a deasphaltene oil so that it may 
35 become extractability (solvent/Oil ratio: 8/1) 84wt% using a normal pentane solvent, 

hydrorefming of the DAO was carried out on the same conditions as an example 1, and the 
refined oil 2 of this invention was obtained. The augend of obtained DAO and the yield to the 
stock oil of refined oil 2, a hydrogen content, and the hydrogen content in each process, a 
V+nickel content, CCR, and sulfur concentration are shown in Table 1 . 

40 

[0040] The stock oil used in the example 3 example 1 was introduced into the solvent extraction 
processor, after carrying out extraction separation and obtaining DAO so that it may become 
extractability (solvent/Oil ratio: 8/1) 81wt% using a normal pentane solvent, purification 
processing of the DAO was carried out on the following hydrorefming conditions, and the 
45 refined oil 3 of this invention was obtained. 

hydrorefming condition: ~ nickel/Mo+nickel/Co/Mo catalyst (it is 1/9 at volume ratio), and 
hydrogen partial pressure: 85 [atm] H2 / Oil ratio: - 600 [Nm3/kl] and temperature: - 360 
degrees C of the augend of DAO LHSV:0.5 [1/hr] obtained and the yield to the stock oil of 
refined oil 3, a hydrogen content, and the hydrogen content in each process, V+nickel contents, 
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5 CCR(s), and sulfur concentration are shown in Table 1 . 

[0041] The stock oil used in the example 4 example 1 was introduced into the solvent extraction 
processor, after carrying out extraction separation and obtaining DAO so that it may become 
extractability (solvent/Oil ratio: 8/1) 76wt% using an isobutane / normal pentane mixed solvent, 
10 purification processing of the DAO was carried out on the following hydrorefining conditions, 
and the refined oil 4 of this invention was obtained. 

hydrorefining condition: — nickel/Mo+nickel/Co/Mo catalyst (it is 1/9 at volume ratio), and 
hydrogen partial pressure: 1 10[atm] H2 / Oil ratio: — 800 [Nm3/kl] and temperature: — 380 
degrees C of the augend of DAO LHSV:0.3 [1/hr] obtained and the yield to the stock oil of 
1 5 refined oil 3, a hydrogen content, and the hydrogen content in each process, V+nickel contents, 
CCR(s), and sulfur concentration are shown in Table 1 . 

[0042] 



20 



[Table 1] 








HSS0IJ2 


HSS01J3 


HBS01J4 






DAO fgSftl 


dao nm&2 


DAO imb3 


DAO 




(w t %) 


100 


81 


77 


84 


79 


81 


78 


76 


72 


#3tg^S (w t %) 


11.25 


11.55 


12.33 


11.50 


12.28 


11.55 


12.14 


11.75 


12.65 






0.30 


0.78 


0.25 


0.78 


0.30 


0.59 


0.50 


0.90 


□ H-TKliiiDOS (w t 96) 






1.08 




1.03 




0.89 




1.40 


V + NiCwtppm) 


65.0 


7.3 


<0.1 


10.7 


<0,1 


7.3 


<0.1 


3.7 


<0.1 


TOh'WJBBK* (w 1 96) 


11.10 


2.60 


0.41 


3.20 


0.62 


2.60 


0.76 


1.80 


0.21 


S (w t %) 


3.95 


3.35 


0.06 


3.45 


0.16 


3.35 


0.26 


3.19 


0.02 



[0043] Except having made the rate of solvent extraction into 88% using the same stock oil as 
example of comparison 1 example 1 , after carrying out extraction separation by the same 
extraction condition as an example 1 and obtaining DAO, hydrorefining of the DAO was carried 

25 out on the following hydrorefining conditions, and comparative refined oil A was obtained, 
hydrorefining - conditions — : — nickel/Mo+Co/Mo ~ a catalyst (it is 1/9 at a volume ratio) — 
hydrogen ~ a partial pressure — : — 90 — [— atm — ] — H — two — /-- Oil — : — 600 — [- Nm — 
three - /-- kl -] - temperature : — 360 ~ degree C - LHSV - : — 0.5 [- one - /-- hr --] 
obtaining — having had — DAO — and — refined oil — A — stock oil — receiving — a yield — a 

30 hydrogen content — each ~ a process — it can set — a hydrogen content — augend — V+nickel — a 
content — CCR — sulfur concentration — Table 2 — be shown . 

[0044] After carrying out extraction separation and obtaining DAO using the same stock oil as 
example of comparison 2 example 1 so that it may become extractability (solvent/Oil ratio: 8/1) 

35 86wt% using a normal pentane solvent, purification processing of the DAO was carried out on 
the following hydrorefining conditions, and comparative refined oil B was obtained, 
hydrorefining - conditions - : — nickel/Mo+Co/Mo - a catalyst (it is 1/9 at a volume ratio) — 
hydrogen — a partial pressure - : — 90 - [— atm --] - H - two - /— Oil - : — 600 — [— Nm - 
three — /-- kl --] — temperature — : - 360 — degree C — LHSV — : — 0.5 — [-- one - /- hr --] — 

40 obtaining — having had -- DAO -- and - refined oil — B -- stock oil — receiving — a yield — a 

hydrogen content — each — a process — it can set — a hydrogen content — augend ~ V+nickel — a 
content — CCR — sulfur — concentration — Table 2 — be shown . 
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[0045] After having carried out extraction separation, carrying out and obtaining DAO using the 
same stock oil as example of comparison 3 example 1 so that it may become extractability 
(solvent/Oil ratio: 8/1) 81wt% using a normal pentane solvent, purification processing of the 
DAO was carried out on the following hydrorefining conditions, and comparative refined oil C 
was obtained. 

hydrorefining — conditions — : — nickel/Mo+Co/Mo — a catalyst (it is 1/9 at a volume ratio) — 
hydrogen — a partial pressure - : -- 90 - [- atm --] — H - two - /-- Oil ~ : - 600 -- [-- Nm — 
three - /-- kl --] -- temperature : - 345 degree C - LHSV - : 0.6 - [- one /- hr --] - 
obtaining having had -- DAO - and - refined oil -- C -- stock oil - receiving - a yield - a 
hydrogen content — each ~ a process — it can set - a hydrogen content — augend - V+nickel - ; 
content - CCR -- sulfur concentration -- Table 2 - be shown . 

[0046] Using the same stock oil as example of comparison 4 example 1 , extraction separation 
was carried out and comparative refined oil D was obtained so that it might become 
extractability (solvent/Oil ratio: 8/1) 45wt% using a propane solvent. The augend of the yield to 
the stock oil of the obtained refined oil D, a hydrogen content, and the hydrogen content in each 
process, a V+nickel content, CCR, and sulfur concentration are shown in Table 2. 

[0047] Using the same stock oil as example of comparison 5 example 1, purification processing 
was carried out on the following hydrorefining conditions, and comparative refined oil E was 
obtained. ■ 

hydrorefining — conditions — : — nickel/Mo+Co/Mo — a catalyst (it is 1/9 at a volume ratio) — 
hydrogen — a partial pressure — : -- 150 - [- atm --] — H — two /- Oil - : - 1000 [— Nm — 
three - /-- kl --] - temperature : - 380 - degree C - LHSV - : - 0.25 - [-- one « /-- hr --] -- 
obtaining — having had — refined oil — E — stock oil — receiving — a yield ~ a hydrogen content 
— each — a process — it can set — a hydrogen content — augend — V+nickel — a content — CCR - 
sulfur — concentration - Table 2 - be shown -- . 



[0048] 
Table 2] 









tt*2 


tUR3 


VtXtA 


i±®5 


DAO |Rl!$f!l A 


DAO 




DAO 


ffiWC 


d ma 


E (%M 


£$: (w t %) 


100 


88 


84 


86 


82 


81 


77 


45 


95 


ftXS^ft (w t 96) 


11.25 


11.37 


11.79 


11.40 


12.08 


11.55 


11.90 


11.95 


12.10 


xxsmwum (wtso 




0.15 


0.42 


0.15 


0.68 


0.30 


0.35 


0.70 


0.85 


£H-*3iii]D0a (wt%) 






0.54 




0.83 




0.65 






V + N i (wtppm) 


65.0 


16.8 


<0.1 


13.5 


<0.1 


7.3 


<0.1 


2.0 


7.0 


W//38BBBR (w t %) 


11.10 


4.30 


1.47 


3.70 


0.81 


2.60 


1.21 


0.50 


5.70 


S (wt%) 


3.95 


3.57 


1.03 


3.51 


0.32 


3.35 


0.83 


3.07 


0.50 



[0049] It pyrolyzed on condition that the following, using respectively the last refined oil 
obtained in the example examples 1 -4 of low-grade olefin manufacture, and the examples 1 -5 of 
a comparison. 

Reaction condition: Coil : It is use feeding about bore 28mmphi and HPM material ethylene 
decomposition tubing with a die length of 1440mm (heating unit 1200mm per part). : Stock oil = 
1 .69 [L/Hr] and water are adjustment reaction temperature about the amount of supply so that it 
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5 may be set to 1.0 by the weight ratio to stock oil. : 9Q0-degree-C pressure : Ordinary pressure 
residence time : It asked for the yield of the low-grade olefin (ethylene and propylene) obtained 
for 0.5 seconds from the gas presentation in the generation gas analyzed using generation 
capacity and a gas chromatograph. The amount of generation of byproduction heavy oil 
calculated the generation oil after cooling cracked gas from the bottom oil quantity after 
10 separating a naphtha fraction by distillation. Moreover, decision of continuous-running nature is 
a generation weight ratio to stock oil, and judged the byproduction heavy oil leading to fouling 
which deposited in the sudden cooling section which branches from a coil as less than [ 30wt% ] 
=0 and more than 30wt%=x. A result is shown in Table 3. 

15 [0050] 

Table 3] 





H860IJ1 


HS60IJ2 




HS60J4 






U3RC 


tfcRD 


tiME 


*H^tfi (w t %) 


12.33 


12.28 


12.14 


12.65 


11.79 


12.08 


11.90 


11.95 


12. 10 


X^b^lR^ (w t 96) 


16.7 


16.1 


15.9 


18.1 


11.5 


13.1 


13.4 


13.1 


14.0 


^□tfL/VJR^ (wt%) 


13.1 


12.5 


12.2 


14.8 


8.5 


9.7 


10.2 


10.1 


10.4 


(w t %) 


28.1 


28.7 


29.5 


24.5 


36.5 


33.2 


34.8 


34.6 


32.9 




O 


O 


O 


O 


X 


X 


X 


X 


X 



[0051] DAO obtained by solvent extraction processing in the examples 1-4 of this invention — 
20 heavy stock oil — comparing — a hydrogen content ~ more than 0.2wt% — the hydrorefining oil 
which extracts so that it may increase, and continues — DAO — comparing - a hydrogen content 
— more than 0.5 wt% — it increases ~ as — processing ~ as a result — the last refined oil - heavy 
stock oil ~ comparing - more than 0.7wt% - it processed so that it might increase. In the refined 
oil of this invention, as for V+nickel, the refined oil from which the impurity was removed for 
25 0.1 or less wtppms and KONRADOSON carbon residue by less than [ 0.8wt% ] and less than [ 
sulfur concentration 0.3wt% ] was obtained by each. On the other hand, the KONRADOSON 
carbon residue of the last refined oil is more than 0.8wt%, and the sulfur concentration of the 
examples 1-5 of a comparison with which are not satisfied of the increment in the hydrogen 
content of this invention is more than 0.3wt%. 

30 

[0052] It turns out only especially by solvent extraction processing that sulfur concentration does 
not fall even if it makes extractability of DAO small, and KONRADOSON carbon residue is not 
removable only by hydrorefining processing even if it increases hydrogen consumption sharply. 
Moreover, by the result of having carried out pyrolysis processing of the obtained refined oil, 

35 and having manufactured the low-grade olefin, by the refined oil of this invention, ethylene yield 
all exceeded 15%, propylene yield is over 10% and continuous-running nature was further 
judged to be the possible range from the generation situation of byproduction heavy oil. On the 
other hand, in the example of a comparison with which are not satisfied of this invention, 
ethylene yield does not exceed 15%, but further, there are many amounts of generation of 

40 byproduction heavy oil, and it turns out that each continuous-running nature has a problem. 

[0053] It introduced into the solvent extraction processor by making into stock oil the heavy oil 
(hydrogen content: 10.68wt% and nickel+V metal :246wtppm, CCR:25wt%, and S:5.5wt%) 
which is a residue oil of example 5 API gravity 4.2, and after carrying out extraction separation 
45 and obtaining DAO so that it may become extractability (solvent/Oil ratio: 8/1) 63wt% using an 
isobutane solvent, hydrorefining of the DAO was carried out on condition that the following, and 
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the refined oil 5 of this invention was obtained. 

hydrorefining condition: - nickel/Co/Mo+Co/Mo catalyst (it is 2/8 at volume ratio), and 
hydrogen partial pressure: 1 10[atm] H2 /Oil ratio: - 800 [Nm3/kl] and temperature: 380 
degrees C of the augend of DAO LHSV:0.3 [1/hr] obtained and the yield to the stock oil of 
refined oil 5, a hydrogen content, and the hydrogen content in each process, V+nickel contents, 
CCR(s), and sulfur concentration are shown in Table 4. 

[0054] After carrying out extraction separation and obtaining DAO using the same stock oil as 
example 6 example 5 so that it may become extractability (solvent/Oil ratio: 8/1) 65wt% using 
an isobutane solvent, purification processing of the DAO was carried out on the following 
hydrorefining conditions, and the refined oil 6 of this invention was obtained, 
hydrorefining - conditions - : — nickel/Mo+Co/Mo — a catalyst (it is 2/8 at a volume ratio) — 
hydrogen - a partial pressure — : - 140 -- [-- atm --] - H — two - /-- Oil — : — 1000 [— Nm - 
three - /-- kl --] - temperature « : - 375 degree C - LHSV - : - 0.2 - [-- one /-- hr -] 
obtaining - having had — DAO — and — refined oil -- six — stock oil - receiving — a yield - a 
hydrogen content — each — a process — it can set — a hydrogen content — augend — V+nickel 
content — CCR — sulfur — concentration -- Table 4 — be shown . 



[0055] 
[Table 4] 





mm 






DAO 


fiHfcl5 


DAO 




if (wt%) 


100 


63 


59 


65 


59 


(w t 96) 


10.68 


11.83 


12.71 


11.68 


12.96 


*w&%wm& (w 1 96) 




1.15 


0.88 


1.00 


1.28 


sftTkmmm (wt%> 






2.03 




2.28 


V+N i (w t p p m) 


246.0 


41.0 


<0.1 


45.0 


<0.1 


y?y x fj9ffl&m (wtx) 


25.00 


11.60 


0.56 


11.90 


0.36 


S (wt96) 


5.50 


4.30 


0.20 


4.32 


0.13 



[0056] After carrying out extraction separation and obtaining DAO using the same stock oil as 
example of comparison 6 example 5 so that it may become extractability (solvent/Oil ratio: 8/1) 
65wt% using an isobutane solvent, purification processing of the DAO was carried out on the 
following hydrorefining conditions, and comparative refined oil F was obtained, 
hydrorefining conditions - : ~ nickel/Mo+Co/Mo ~ a catalyst (it is 2/8 at a volume ratio) -- 
hydrogen -- a partial pressure - : — 80 — [-- atm --] - H — two /-- Oil ~ : - 800 - [— Nm — 
three /-- kl -] — temperature — : - 340 degree C - LHSV - : — 0.5 ~ [-- one /-- hr --] - 
obtaining — having had — DAO — and — refined oil -- F - stock oil -- receiving -- a yield - a 
hydrogen content — each ~ a process — it can set — a hydrogen content ~ augend — V+nickel — 
content — CCR - sulfur — concentration - Table 5 — be shown . 

[0057] Using the same stock oil as example of comparison 7 example 5, extraction separation 
was carried out and comparative refined oil G was obtained so that it might become 
extractability (solvent/Oil ratio: 8/1) 55wt% using an isobutane solvent. The augend of the yield 
to the stock oil of the obtained refined oil G, a hydrogen content, and the hydrogen content in 
each process, a V+nickel content, CCR, and sulfur concentration are shown in Table 5. 
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[0058] Using the same stock oil as example of comparison 8 example 5, purification processing 
was carried out on the following hydrorefining conditions, and comparative refined oil H was 
obtained. 

hydrorefining — conditions — : — nickel/Mo+Co/Mo — a catalyst (it is 3/7 at a volume ratio) 
hydrogen - a partial pressure ~ : — 140 — [~ atm ~] — H ~ two — /— Oil — : - 1000 - [-- Nm ~ 
three - /-- kl — ] - temperature ~ : — 375 degree C - LHSV - : - 0.2 — [— one — /-- hr -] — 
obtaining — having had — refined oil — H — stock oil — receiving — a yield — a hydrogen content 
- each - a process -- it can set -- a hydrogen content - augend V+nickel -- a content - CCR - 
sulfur ~ concentration — Table 5 — be shown ™ , 
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mm 






J±&8 


DAO 


MHttF 


g vm 


h 




100 


65 


61 


55 


91 


?mm%& cw t 


10.68 


11.68 


1£08 


11.88 


11.69 


Tmammm (wtw 




1.00 


0.40 


1.20 


1.01 


SfrZKfftifJOfi (w 1 96) 






1.40 


1.20 


1.01 


V + N i Cwt ppm) 


246.0 


45.0 


<0.1 


26.0 


32.0 


w/jawas* (wt%) 


25.00 


12.20 ■ 


3.91 


9.20 


9.25 


S (wt%) 


5.50 


4.32 


2.60 


4.09 


1.31 



[0060] Using respectively the last refined oil obtained in the example examples 5-6 of low-grade 
20 olefin manufacture, and the examples 6-8 of a comparison, it pyrolyzes on the same conditions 
as the above, and the yield of the obtained low-grade olefin, the yield of byproduction heavy oil, 
and the decision result of continuous-running nature are shown in Table 6. 



25 



30 



35 



[0061] 
[Table 6] 





W6IS5 




ttR6 




J±388 


Mmrn%m (w t %) 




12.96 


12.08 


11.88 


11.69 


I^bMJJSS (w t %) 


18.1 


19.1 


13.5 


13.1 


12.1 


.AJtbMRP Cw t %) 


14.7 


15.2 


9.4 


9.1 


8.6 


H*«fttl Cw t %•) 


25.0 
O 


23.8 
O 


33.2 


35.9 


36.1 




X 


X 


X 



[0062] the examples 5-6 of this invention — solvent extraction down stream processing — setting 
— heavy stock oil - comparing — a hydrogen content -- more than 0.2wt% -- hydrorefining down 
stream processing which extracts so that it may increase, and continues — setting — DAO 
comparing — a hydrogen content -- more than 0.5wt% - it increases — as -- processing --**** - 
as a result — the last refined oil — stock oil ~ receiving - more than 0.7wt% - it is increasing. In 
the refined oil of obtained this invention, as for 0.1 or less wtppms and CCR, the nickel+V 
concentration of less than [ lwt% ] and sulfur concentration is less than [ 0.5 wt% ], and the 
refined oil of the high quality from which the impurity was removed by altitude is obtained by 
each. 
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5 [0063] On the other hand, in the comparison 7 refined only by solvent extraction processing, 
recovery is made low even to 55% and it turns out that removal of an impurity is not enough 
even if it carries out extract purification, moreover, although hydrorefining is the same 
conditions when the example 6 of this invention is compared with the comparison 8 refined only 
by hydrorefining, after it turning out that a big difference is in removal of an impurity and 

1 0 increasing a predetermined hydrogen content by solvent extraction processing beforehand, by 
carrying out hydrorefining processing shows that it is markedly alike, an impurity is removed 
and the refined oil of high quality is obtained. Furthermore, by the result of having carried out 
pyrolysis processing of the obtained refined oil, and having manufactured the low-grade olefin, 
by the refined oil of this invention, ethylene yield exceeded 15%, propylene yield is over 10% 

15 and continuous-running nature was further judged to be the possible range from the generation 
situation of byproduction heavy oil. On the other hand, in the example of a comparison with 
which are not satisfied of this invention, ethylene yield does not exceed 15%, but further, there 
are many amounts of generation of byproduction heavy oil, and it turns out that each continuous- 
running nature has a problem. 

20 

[0064] Distillation separated into the distillate and the residue oil the ARABIAN heavy crude oil 
of manufacture API gravity 27.4 of the refined oil which used example 10 heavy crude as the 
start base, hydrorefining of a part of distillate was carried out, and GO was obtained. On the 
other hand, solvent extraction processing and hydrorefining processing were carried out on the 

25 same conditions as the example 1 of this invention by having made into stock oil 1 the heavy oil 
of API gravity 10.9 which is a residue oil, and refined oil 10 was obtained. A part of stock oil 2 
(they are 10 weight sections to the crude oil 100 weight section) was mixed, a part of this refined 
oil 10 (they are 20 weight sections to the crude oil 100 weight section) and Above GO were used 
as a pyrolysis raw material for low-grade olefin manufacture, and the low-grade olefin was 

30 manufactured. The yield of the ordinary pressure residual oil of an example 10, a deasphaltene 
oil, a hydrorefining deasphaltene oil, and a heavy ethylene raw material, a hydrogen content, a 
niekel+V metal content, a CCR content, and S content are shown in Table 7. 

[0065] 



[Table 7] 




®&m 1 




mm (i+2) 




D AO 


nsfflio 


GO 


MHffll 0:20, GO : 10 


W(wt») (H;fi=100: 


61 


49 


45 


18 


30 


*m&mm. (wt*.) 


11.20 


11.42 


11.95 


13.70 


12.53 






0.22 


0. 53 






sft&mmmm. (wt%) 






0.75 






V + N i (wt ppm) 


153.0 


14.2 


0.7 


<0.1 


<0.1 


iwrm&mm (wt%) 


12.50 


3.60 


1.90 


0.00 


1.20 


S (wt96) 


4.70 


3.50 


0.40 


0.05 


0.27 


X^UVUPS (wt56) 










17.6 


^OtfL/VlW (w t %) 










14.1 


ittfiKffl (wt*;) 










25.8 


assail 










O 



[0066] It has checked that it was the result of mixing a distillate with the low high impurity 
concentration separately prepared to the refined oil obtained by performing purification 
40 processing of this invention by making a residue oil into stock oil, considering as the raw 
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5 material for low-grade olefin manufacture, and being able to be satisfied with an example 10 of 
both the yield of ethylene and a propylene, and continuous-running nature. 

[0067] 

[Effect of the Invention] If the purification approach of this invention is used, a hydrogen content 
10 becomes possible [ obtaining the refined oil which refined certainly and economically the heavy 
oil not more than 12wt% and reduced the impurity ], it is limited conventionally, and the 
application of heavy oil can make it expand sharply. Moreover, when the refined oil obtained by 
this approach is used as a raw material for low-grade olefin manufacture, ethylene and a 
propylene can be manufactured with the yield which balances economically, and it can consider 
1 5 as the range in which commercial operation is possible also about continuous-running nature 
further. 



TECHNICAL FIELD 

20 

[Field of the Invention] This invention relates to the purification approach of heavy oil that the 
refined oil also suitable for the raw material for low-grade olefin manufacture can be obtained 
from the heavy oil which was not used for the raw material for low-grade olefin manufacture, 
25 conventionally especially about the purification approach of the heavy oil by solvent extraction 
processing and hydrorefining processing in which the impurity of the crude oil origin is 
efficiently removable.. 



30 EFFECT OF THE INVENTION 



[Effect of the Invention] If the purification approach of this invention is used, a hydrogen content 
becomes possible [ obtaining the refined oil which refined certainly and economically the heavy 

35 oil not more than 12wt% and reduced the impurity ], it is limited conventionally, and the 

application of heavy oil can make it expand sharply. Moreover, when the refined oil obtained by 
this approach is used as a raw material for low-grade olefin manufacture, ethylene and a 
propylene can be manufactured with the yield which balances economically, and it can consider 
as the range in which commercial operation is possible also about continuous-running nature 

40 further. 



TECHNICAL PROBLEM 



45 

[Description of the Prior Art] Since the impurity originating in the origin exists in a crude oil, the 
petroleum product which uses a crude oil as starting material performs various kinds of physical 
or chemical purification processings including ordinary pressure and vacuum distillation 
separation, and is produced. Generally a petroleum fraction, i.e., the distillate separated from the 
50 overhead by distillation, has few above-mentioned impurities, and it is used from an impurity 
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being removable by easy purification processing as high-class fuel oil, the raw materials for 
petrochemistry, etc., such as motor fuel which is the petroleum product of high quality from 
which the impurity was removed highly, and a gas turbine fuel. 

[0003] On the other hand, about heavy oil, such as gas oil, an impurity is condensed, the amount 
exists with the gestalt which many [ not only ], but is very hard to be removed, and a limitation is 
in the impurity removal by hydrorefining which is a fundamental purification means. When 
refining especially to altitude, the severe reaction condition of an elevated temperature and high 
pressure is required under existence of hydrogen and a catalyst, and a lot of hydrogen and 
catalysts are consumed, and a large amount of investment also including an installation cost is 
needed, and the present condition is that is not economical. Therefore, from heavy oil, added 
value is high, namely, it looks forward to the method of obtaining that it is simple and 
economically the quality refined oil from which the impurity was removed by altitude. 

[0004] Quality refined oil has the use as a raw material for petrochemistry as one of the 
application of the. Although ******** ? suc h as ethane and naphtha, are manufactured by the 
pyrolysis as raw materials with main low-grade olefins which are the basic matter of a 
petrochemical field, such as ethylene and a propylene, the fraction with heavy light gas oil, 
vacuum gas oil, etc. is also partly used also as a raw material. Although the ethylene plant which 

used the former ethane as the raw material is in use in the U.S. and the Middle East where 

> 

natural gas is abundant and cheap, in Japan where naphtha is cheaper, Asia, and Europe, it is 
using the latter naphtha as a raw material in most cases. 

[0005] Since it increases more than the case where generation of by-products, such as tar and a 
pitch, uses ethane as a raw material, caulking by pyrolysis tubing which is a main reaction 
machine, and the quenching heat exchanger of the latter part, and the correspondence to fouling 
are needed in the ethylene plant which used naphtha as the raw material. And molecular weight 
is larger than naphtha and the vacuum gas oil with many metals and sulfur contents is considered 
to be the limitation in which commercial operation is possible as a raw material of an ethylene 
plant. 

[0006] On the other hand, if stock oil heavier than a gas oil fraction can be used as a raw material 
for low-grade olefin manufacture from a viewpoint of the amount of feeding, and raw material 
cost, while raw material cost is cheap, the problem on adequate supply of the stock oil 
accompanying heavy-izing of petroleum resources can also be solved, and it will become a very 
big contribution on industry. 

[0007] It is what offers the approach of collecting the high refined oil of added value from the 
heavy oil which it succeeds in this invention in view of the above-mentioned situation, and 
contains the impurity of the crude oil origin by high concentration economically. By carrying out 
purification processing of the heavy oil, such as ordinary pressure residue made conventionally 
unsuitable especially as a raw material for low-grade olefins, by the easy and positive approach, 
it is offering the purification approach of heavy oil the refined oil which was economically 
suitable also for the raw material for low-grade olefin manufacture being recoverable. 
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MEANS 



[Means for Solving the Problem] As a result of inquiring wholeheartedly that this invention 
10 persons should attain the above-mentioned purpose, a hydrogen content uses the heavy oil not 
more than 12wt% as a raw material. By processing the deasphaltene oil which processed so that 
a hydrogen content might be increased more than a constant rate by solvent extraction, then was 
obtained so that a hydrogen content may be increased more than a constant rate by hydrorefining 
processing The impurity in heavy oil could remove efficiently and a header and this invention 
1 5 were completed for the refined oil of the high quality from which the impurity was removed by 
altitude being obtained. 

[0009] Namely, the solvent extraction process which this invention carries out solvent extraction 
processing of the stock oil, and obtains extracted oil, It is the purification approach of heavy oil 

20 of obtaining refined oil by processing including the hydrorefining process which carries out the 
hydrogen treating of the obtained extracted oil to the bottom of existence of hydrogen and a 
catalyst, and obtains refined oil. Stock oil A hydrogen content is heavy oil not more than 12wt%, 
and the stock oil is introduced into a solvent extraction process, a hydrogen content — stock oil — 
receiving — more than 0.2wt% - with the solvent extraction process which carries out solvent 

25 extraction processing and obtains the deasphaltene oil (DAO) which is extracted oil so that it 

may increase a deasphaltene oil - a hydrorefining process - introducing - a hydrogen content - 
a deasphaltene oil ~ receiving — more than 0.5wt% - the purification approach of the heavy oil 
characterized by having the hydrorefining process which carries out hydrorefining and obtains 
refined oil so that it may increase is offered. 

30 

[0010] Since the impurity which is hard to be removed by latter hydrorefining by taking this 
configuration is processed on the conditions which a hydrogen content increases more than a 
constant rate by solvent extraction beforehand and it processes on the conditions which a 
hydrogen content increases more than a constant rate according to a hydrorefining process after 

35 that, in each purification process independent, the refined oil of the high quality from which the 
impurity was removed by inestimable altitude can be obtained certainly, this invention person 
etc. only by carrying out a solvent extraction process and hydrorefining processing simply By 
processing by making into an index the hydrogen content of the heavy oil which processes an 
impurity paying attention to the ability not to carry out certainly, so that the hydrogen content of 

40 the specified quantity may be made to increase at a solvent extraction process and the 

hydrorefining process following it, respectively It can obtain on the economical conditions at 
which it finds out that the refined oil from which the impurity was removed by altitude can be 
obtained, the conditions of a solvent extraction process and a hydrorefining process are not made 
into a severe condition certainly and efficiently, and the balance of a load is maintained. 

45 

[001 1] Furthermore, the hydrogen content of the refined oil obtained above in this invention 
offers the purification approach of more than 1 1 .5wt% and the heavy oil with which it is 
characterized by being more than 12.0wt% preferably. When the refined oil obtained.by this is 
applied to the raw material for low-grade olefin manufacture which is a raw material for 
50 petrochemistry, caulking and generating of fouling are suppressed also in the case of a pyrolysis 
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5 reaction, and the commercial operation of it becomes possible. The purification approach of this 
reason to this invention is the approach of having been economically excellent which can obtain 
the high refined oil of added value certainly and efficiently. 

[0012] 

10 [Embodiment of the Invention] A hydrogen content processes [ by using 10 - 12wt% heavy oil as 
a raw material ] this invention preferably, respectively on less than [ 12wt% ] and the conditions 
which attain whenever [ predetermined purification ] in a solvent extraction process and 
hydrorefining down stream processing, respectively. Generally residue oils, such as ordinary 
pressure residual oil, super-heavy crude, etc. corresponded, and since high impurity 

15 concentration was high, as for the heavy oil not more than 12wt% used for this invention, the 
application was limited. The hydrogen content of these heavy oil is 9 - 12.5 % of the weight, 
many are 9 - 1 1.5 % of the weight, and generally, even if refined conventionally, it was fully 
unremovable, and it was not used for the raw materials for petrochemistry for low-grade olefins 
etc., the impurity having been used as unsuitable. 

20 

[0013] this invention - a hydrogen content — the heavy oil not more than 12wt% » stock oil ~ 
carrying out -- as the 1st process — solvent extraction processing — carrying out — a hydrogen 
content ~ more than 0.2wt% - the deasphaltene oils which are the extracted oil which increased 
are collected. In this solvent extraction down stream processing, a part for an asphaltene with 

25 few hydrogen contents is removed alternatively. The amount of this asphaltene is having micellar 
structure which hydrogen contents, such as condensed multi-ring aromatic series and a 
cycloparaffin ring, become from few compounds, the porphyrin compound of metals, such as 
carbon residue, and V, nickel, contains it in that interior, and it is known that the impurity is 
condensed, and the amount of asphaltene controls a hydrorefining reaction remarkably, and it 

30 also knows promoting degradation of a catalyst — having --****« this invention - setting ~ a 

* 

hydrogen content — more than 0.2wt% - as a result, the specified quantity of an asphaltene is 
alternatively removed by carrying out solvent extraction processing on the increasing conditions. 

[0014] Solvent extraction processing can apply solvent deasphalting processing in which it is 
35 known conventionally, and divides it into a deasphaltene oil and the asphaltene by which there 

are few hydrogen contents and metal and carbon residue are condensed by carrying out 

counterflow contact of the heavy oil with the solvent of C3-C5 in a solvent extraction column. 

and the thing for which the amount of solvents to the class and heavy oil of a solvent to be used 

and extract temperature conditions are chosen suitably — a hydrogen content — more than 
40 0.2wt% - extract processing conditions can be controlled and the extracted oil of this invention 

can be obtained so that it may increase. As a solvent of C3-C5, as being chosen out of a propane, 

butane, and a pentane, one is preferably used as it is few. 

[0015] Deasphaltene oils can be collected from the overhead section of an extraction column as 
45 an extract with a solvent, and the solvent in an extract can be obtained by carrying out separation 
removal in the state of supercritical. About an asphaltene, these is collected from the bottom 
section as raffmate with some solvents, and the solvents in raffinate are collected by evaporation. 

[0016] the hydrogen content of the deasphaltene oil obtained by this solvent extraction down 
50 stream processing in this invention — the hydrogen content of raw material heavy oil — more 
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5 than 0.2wt% — it is increasing, furthermore, 0.2 - 1.5wt% - increasing - desirable — 0.2 - 
1 .2wt% — especially the thing to increase is desirable. 

[0017] Furthermore, it is desirable to change the augend of the hydrogen content of solvent 
extraction processing with the value of the hydrogen content of raw material heavy oil. That is, 
10 when the hydrogen content of stock oil is more than 1 lwt%, in a solvent extraction process, it is 
desirable to control extract processing conditions to stock oil to become 0.2 - 0.5wt% of 
increment in a hydrogen content especially 0.2 - 1 .0wt%. Moreover, if a hydrogen content is less 
than [ 1 1.0wt% ], the augend of the range of 0.5 - 1.5wt%, especially 0.8 - 1.3wt% is desirable. 

1 5 [001 8] Since removal of an impurity fully becomes impossible even if it becomes inadequate 
removing [ of the asphaltene which is an impurity as it is less than / 0.2wt% ] the increment in- 
the hydrogen content in a solvent extraction process and it processes it at a latter hydrorefining 
process, they are indispensable conditions, although it is better on the other hand as the upper 
limit of the augend is large from a viewpoint of whenever [ purification ] — more than 1 ,5wt% — 

20 since the recovery of a deasphaltene oil falls in making it increase, it is not economical. 

[0019] this invention the above-mentioned solvent extraction processing — a hydrogen content 
- more than 0.2wt% ~ hydrorefining processing of the deasphaltene oil which carried out 
solvent extraction processing so that it might increase is carried out as the 2nd continuing 

25 process, hydrorefining processing of this invention - setting ~ a hydrogen content — more than 
0.5wt% — it processes on the increasing conditions. This hydrorefining processing is typical 
purification processing which processes a hydrocarbon with elevated-temperature high pressure 
under existence of a catalyst and hydrogen, and can include all the reactions, such as 
hydrocracking, hydrodesulfurization, hydrogenation demetallization, and hydrogenation 

30 denitrification. Namely, the sulfur compound in hydrocracking which obtains low-molecular- 
weight refined oil from raw material heavy oil, and a hydrocarbon is made to react with 
hydrogen. Hydrodesulfurization which dissociates by making it a hydrogen sulfide and obtains 
the refined oil of low-sulfur concentration from stock oil, Hydrogenate the metallic compounds 
which are in a hydrocarbon under elevated-temperature high-pressure hydrogen, make it an 

35 element-like metal, and deposition is carried out on a catalyst. The nitride in a hydrocarbon may 
be made to react with hydrogen under the hydrogenation demetallization which obtains the 
refined oil of low metal concentration, and elevated-temperature high-pressure hydrogen, and 
you may dissociate by making it ammonia, and may also include all the reactions, such as 
hydrogenation denitrification which obtains the refined oil of low nitrogen concentration from 

40 stock oil. 

« 

[0020] Although a sulfur content, a metal, etc. are contained in heavy oil as an impurity, since 
removing only at a hydrorefining process beforehand by solvent extraction down stream 
processing of the preceding paragraph has removed the difficult impurity, an impurity can be 
45 efficiently removed to low concentration, without making it a severe condition. It is desirable to 
use as a catalyst used for hydrorefining processing of this invention combining at least two kinds 
chosen from a hydrogenation demetallization catalyst, a hydrodesulfurization catalyst, a 
hydrodesulfurization demetallization catalyst, and a hydrocracking catalyst. It is the Co/Mo, 
nickel/Co/Mo, and nickel/Mo system preferably as a catalyst used for hydrorefining. 

50 
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5 [0021] Although there is especially no limit in the conditions of a hydrorefining reaction, the 
range of the hydrorefining reaction condition currently generally performed is desirable. That is, 
a hydrogen partial pressure has desirable 60-150kg/cm2, and especially its 80-130kg/cm2 is 
desirable. Moreover, hydrogen / oil ratio has desirable 400-1200Nm3/kl, and especially its 600- 
1000Nm3/kl is desirable. 1.0 [ 0.1-]/hr of LHSV is desirable, and 0.8 [ 0.2-]/especially its hr is 
10 desirable. 340-440 degrees C of reaction temperature are desirable, and especially its 350-420 
degrees C are desirable. 

[0022] these conditions - the general conditions of hydrorefining — it is — this invention — 
setting — after the solvent extraction process of the preceding paragraph - a hydrogen content — 

15 more than 0.5wt% — if a hydrorefining process is performed on the increasing conditions, the 
impurity as the last refined oil is efficiently removable. In this invention, when the hydrogen 
content of stock oil is 1 1 - 12wt%, as for the increment in the hydrogen content to the 
deasphaltene oil of the refined oil obtained at a hydrorefining process, it is especially desirable 
that it is 0.5 - 0.9wt% 0.5 - 1.0wt%. Moreover, when the hydrogen content of stock oil is less 

20 than [ 1 1 wt% ], as for the increment in the hydrogen content to the deasphaltene oil of the 

refined oil obtained at a hydrorefining process, it is especially desirable that it is 0.8 - 1 .3wt% 0.6 
-1.5wt%. 

[0023] Furthermore, it is desirable that it is 0.5 - 1.0wt% augend if the hydrogen content of the 
25 deasphaltene oil obtained at the solvent extraction process of the preceding paragraph is more 
than 1 1 .5wt%, and if the augend of the hydrogen content in hydrorefining down stream 
processing of this invention is less than [ 1 1.5wt% ], it is desirable [ augend ] that it is 0.6 - 
1 .5wt% augend. When impurity removal of a deasphaltene oil becomes it inadequate that the 
augend of a hydrogen content is less than [ 0.5wt% ] in hydrorefining down stream processing 
30 and it makes it the augend beyond 1.5wt%, it is not economical in order to have to make severe 
the processing conditions of hydrorefining reactions, such as a hydrogen partial pressure, 
reaction temperature, and a catalyst fill. 

[0024] That is, without making a hydrogen partial pressure and reaction temperature extremely 
35 high in hydrorefining down stream processing which continues by removing beforehand 
alternatively a part for the asphaltene which is the impurity which is hard to be removed by 
hydrorefining down stream processing in solvent extraction down stream processing, if it states 
from a viewpoint of the reaction condition of hydrorefining, even if it makes the amount of 
catalysts increase sharply and does not lengthen reaction time, an impurity can be efficiently 
40 removed to low concentration. Consequently, parts for a metal, such as KONRADOSON carbon 
residue, nickel, V, etc. which exist with the gestalt which condenses and is hard to be removed in 
an asphaltene, are alternatively removed by solvent extraction, and, subsequently can remove 
intensively impurities, such as metals, such as the sulfur and nickel which exist with the gestalt 
which is easy to be removed, and V, by hydrorefining processing. 

45 

[0025] When applying the refined oil processed at the purification process by above-mentioned 
this invention to the raw material for low-grade olefin manufacture and carrying out elevated- 
temperature pyrolysis, since the impurity used as the causative agent of caulking or fouling is 
reduced certainly and efficiently, it can be applied to commercial production from the yield and 
50 continuous-running nature of a low-grade olefin. This means that quality refined oil can be 
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5 obtained for the heavy oil considered to be conventionally unsuitable as a low-grade olefin raw 
material, such as a residue oil and super-heavy crude, by purification simple as starting material. 

[0026] Moreover, in this invention, if it is the refined oil processed on the conditions with which 
are satisfied of the above, it is effective as refined oil of this invention, but when using as a raw 
10 material for low-grade olefin manufacture especially, it is required for a hydrogen content to be 
more than 1 1 .5wt%, and it is more desirable that it is more than 12.0wt%. 

[0027] In this invention, it is required for the hydrogen content of the refined oil obtained by 
solvent extraction and two steps of purification of hydrorefining to increase heavy oil from raw 
15 material heavy oil by 0.7% of the weight or more, it is desirable that it is 0.8 - 2.7wt%, and it is 
desirable that it is further 1.0 - 2.2wt%. Moreover, when using as a raw material for low-grade 
olefin manufacture, as for the hydrogen content of the last refined oil, it is desirable that it is 
more than 1 1.5wt%, and it is still more desirable that it is 12.0 - 13.5wt%. 

20 [0028] the hydrogen content of refined oil — more than 1 1 .5wt% and raw material heavy oil — 
more than 0.7wt% - by performing solvent extraction processing and hydrorefining processing 
so that it may increase The property in each processing is complemented mutually and does not 
cover an excessive load over the equipment for the solvent extraction of each process, and 
hydrorefining. The refined oil refined by altitude can be obtained by high yield, and when it 

25 applies to the raw material for petrochemistry, the refined oil which it was hard coming to 

generate caulking and fouling, and was suitable for the raw material for petrochemistry by high 
yield can be manufactured. 

[0029] the process which carries out solvent extraction processing of the heavy oil of this 
30 invention - setting — the hydrogen content of the stock oil - more than 0.2wt% — although 

extract operation is carried out on the increasing conditions — a nickel+V metal ~ the inside of a 
residue oil and super-heavy crude — several - it is contained 10-thousands wtppm(s). Since these 
are condensed by the asphaltene, and exist and an asphaltene can be alternatively removed at a 
solvent extraction process, it is desirable to set especially to 50 or less wtppms 70 or less wtppms 
35 of metal concentration of nickel+V in the deasphaltene oil which is extract refined oil about the 
content in a deasphaltene oil by solvent extraction processing. Moreover, it is desirable less than 
[ 15wt% ] and that a carbon residue content performs solvent extraction processing so that it may 
become less than [ 12wt% ] especially, namely, solvent extraction processing — a hydrogen 
content — 0.2wt(s)% — while making it increase, it is desirable to make nickel+V metal 
40 concentration to 70 or less wtppms, and to make KONRADOSON carbon residue into less than [ 
15wt% ], without making the conditions of latter hydrorefining processing severe by this, an 
impurity can be removed certainly and the refined oil of high quality can be obtained. 

[0030] Moreover, it is desirable less than [ 5wt% ] and to make sulfur concentration of a 
45 deasphaltene oil into less than [ 4wt% ] especially, the sulfur content of the last refined oil 

obtained by that cause by the continuing hydrorefining processing — less than [ 0.5wt% ] — it can 
process certainly so that it may become less than [ 0.3wt% ] preferably, the nickel+V 
concentration of the last refined oil from which 70 or less wtppms and carbon residue 
concentration are obtained in the nickel+V concentration of a deasphaltene oil by the 
50 hydrorefining processing which continues when less than [ 15wt% ] and sulfur concentration 
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5 consider as less than [ 5wt% ] — 2 or less wtppms — desirable - 1 or less wtppm and carbon 
residue concentration ~ less than [ lwt% ] and sulfur concentration ~ less than [ 0.5wt% ] ~ it 
can process certainly so that it may become less than [ 0.3wt% ] preferably. By making the sulfur 
content of the last refined oil into 0.5 or less % of the weight, when it uses as stock oil for low- 
grade olefins, the corrosion of pyrolysis equipment can be suppressed in the tolerance of an 
1 0 ingredient, and commercial manufacture of the substantial raw material for low-grade olefins can 
be enabled. 

[003 1] Especially in this invention, it is desirable to perform solvent extraction processing and 
hydrorefining processing so that 2 or less wtppms of nickel+V metal contents of the last refined 
1 5 oil may be set to 1 .0 or less wtppms. By setting a nickel+V metal content to 1 or less wtppm for 
the deasphaltene oil with which the nickel+V metal content turned into below the 70 weight ppm 
by solvent extraction processing further by hydrorefining, it can reduce caulking remarkably, 
refined oil can be obtained by high yield, and the refined oil can be used as a pyrolysis raw 
material for low-grade olefin manufacture. 

20 

[0032] In the industrial method of manufacturing the low-grade olefin containing ethylene and a 
propylene by the pyrolysis reaction, the maintenance nature to fouling and olefin yield by 
decoking or byproduction heavy oil influence the economical efficiency, and 25% or more of 
especially yield of a low-grade olefin serves as a standard. If a low-grade olefin is furthermore 
25 seen in detail, 10% or more of propylene yield will become [ ethylene yield ] a standard 1 5% or 
more. 

[0033] Moreover, about fouling by caulking and byproduction heavy oil which influence the 
maintenance nature of pyrolysis equipment, it corresponds in periodical decoking and cleaning. 

30 In order to prevent too much decomposition, in case it quenches especially the hot 

decomposition product disassembled with decomposition tubing about byproduction heavy oil by 
down-stream heat exchange, when there are many amounts of generation of heavy oil, it 
blockades a heat exchanger and piping, and makes long-term continuous running impossible. 
When leaving heavy oil like this invention, the amount of generation of the byproduction heavy 

35 oil in a pyrolysis reaction can consider as the standard of commercial operation. 

[0034] When the hydrogen content with which the refined oil obtained by this invention is not 
conventionally used for raw materials for low-grade olefin manufacture, such as ethylene, carries 
out purification processing and offers the heavy oil not more than 12wt% as a raw material for 
40 low-grade olefin manufacture, the olefin yield and the caulking property at the time of a 
pyrolysis are good, and make industrial production possible. 

[0035] When there are few contents of the impurity in the distillate obtained in mere distillation 
separation of a crude oil etc. in this invention, or when the content of an impurity can be reduced 
45 by easy purification By using a crude oil as a start raw material, it separates into a distillate and a 
residue oil, and at least solvent extraction and the part which carried out hydrorefining 
processing, considered as refined oil, and carried out hydrorefining of the above-mentioned 
distillate to this refined oil can be mixed as mentioned above, and the atmospheric-distillation 
residue oil and vacuum-distillation-residue oil which are a residue oil can also be made into 
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5 refined oil. 

[0036] In this case, if a solvent extraction process and a hydrorefining process satisfy the 
increment criteria of the hydrogen content of this invention, by mixing a distillate , with few 
impurity contents, the whole high impurity concentration can be decreased, the amount of supply 
10 of refined oil can be made to increase further, and it will become things. When supplying as 
stock oil for low-grade olefin manufacture, it is further hard coming to generate caulking and 
fouling in a pyrolysis reaction, and they can enable commercial production. 



1 5 EXAMPLE 



[Example] Next, although an example is shown and this invention is further explained to a detail, 
this invention is not limited to the following examples. 

20 

[0038] the heavy oil (hydrogen content: 1 1.25 [wt%] --) examples 1-4 and the example 1 of a 
comparison - whose 5 example 1 API gravity are the residue oils of 14.3 nickel+V metal: — 65 
[wtppm] and KONRADOSON carbon residue (it is called Following CCR):— 11.1 [wt%] - It 
introduces into a solvent extraction processor by making S:3.95 [wt%] into stock oil. After 

25 carrying out extraction separation and obtaining a deasphaltene oil (it is called the following DA 
0) so that it may become extractability (solvent/Oil ratio: 8/1) 81wt% using a normal pentane 
solvent, purification processing of the deasphaltene oil was carried out on the following 
hydrorefining conditions, and the refined oil 1 of this invention was obtained, 
hydrorefining condition: - nickel/Mo+nickel/Co/Mo catalyst (it is 1/9 at volume ratio), and 

30 hydrogen partial pressure: 90 [atm] H2 / Oil ratio: - 600 [Nm3/kl] and temperature: - 380 
degrees C of the augend of the yield to the stock oil of the deasphaltene oil LHSV:0.5 [1/hr] 
obtained and refined oil 1, a hydrogen content, and the hydrogen content in each process, 
V+nickel contents, CCR(s), and sulfur concentration are shown in Table 1 . The hydrogen content 
was measured by the CHN elemental-analysis method. 

35 

[0039] The stock oil used in the example 2 example 1 was introduced into the solvent extraction 
processor, after carrying out extraction separation and obtaining a deasphaltene oil so that it may 
become extractability (solvent/Oil ratio: 8/1) 84wt% using a normal pentane solvent, 
hydrorefining of the DAO was carried out on the same conditions as an example 1, and the 
40 refined oil 2 of this invention was obtained. The augend of obtained DAO and the yield to the 
stock oil of refined oil 2, a hydrogen content, and the hydrogen content in each process, a 
V+nickel content, CCR, and sulfur concentration are shown in Table 1 . 

[0040] The stock oil used in the example 3 example 1 was introduced into the solvent extraction 
45 processor, after carrying out extraction separation and obtaining DAO so that it may become 
extractability (solvent/Oil ratio: 8/1) 81wt% using a normal pentane solvent, purification 
processing of the DAO was carried out on the following hydrorefining conditions, and the 
refined oil 3 of this invention was obtained. 

'hydrorefining condition: — nickel/Mo+nickel/Co/Mo catalyst (it is 1/9 at volume ratio), and 
50 hydrogen partial pressure:85[atm] H2 / Oil ratio: — 600 [Nm3/kl] and temperature: — 360 
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5 degrees C of the augend of DAO LHSV:0.5 [1/hr] obtained and the yield to the stock oil of 
refined oil 3, a hydrogen content, and the hydrogen content in each process, V+nickel contents, 
CCR(s), and sulfur concentration are shown in Table 1 . 

[004 1 ] The stock oil used in the example 4 example 1 was introduced into the solvent extraction 
1 0 processor, after carrying out extraction separation and obtaining DAO so that it may become 
extractability (solvent/Oil ratio: 8/1) 76wt% using an isobutane / normal pentane mixed solvent, 
purification processing of the DAO was carried out on the following hydrorefining conditions, 
and the refined oil 4 of this invention was obtained. 

hydrorefining condition: nickel/Mo+nickel/Co/Mo catalyst (it is 1/9 at volume ratio), and 
15 hydrogen partial pressure: 1 10[atm] H2 / Oil ratio: 800 [Nm3/kl] and temperature: - 380 
degrees C of the augend of DAO LHSV:0.3 [1/hr] obtained and the yield to the stock oil of 
refined oil 3, a hydrogen content, and the hydrogen content in each process, V+nickel contents, 
CCR(s), and sulfur concentration are shown in Table 1 . 

20 [0042] 



[Table 1] 
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[0043] Except having made the rate of solvent extraction into 88% using the same stock oil as 
25 example of comparison 1 example 1, after carrying out extraction separation by the same 

extraction condition as an example 1 and obtaining DAO, hydrorefining of the DAO was carried 
out on the following hydrorefining conditions, and comparative refined oil A was obtained, 
hydrorefining — conditions — : — nickel/Mo+Co/Mo — a catalyst (it is 1/9 at a volume ratio) — 
hydrogen — a partial pressure — : — 90 - [— atm --] — H — two — /— Oil — : — 600 — [— Nm — 
30 three - /-- kl --] - temperature : 360 degree C LHSV : 0.5 - [- one - /-- hr -] - 
obtaining — having had -- DAO — and — refined oil - A -- stock oil — receiving — a yield - a 
hydrogen content — each — a process — it can set — a hydrogen content — augend ~ V+nickel — a 
content — CCR — sulfur — concentration — Table 2 — be shown . 

35 [0044] After carrying out extraction separation and obtaining DAO using the same stock oil as 
example of comparison 2 example 1 so that it may become extractability (solvent/Oil ratio: 8/1) 
86wt% using a normal pentane solvent, purification processing of the DAO was carried out on 
the following hydrorefining conditions, and comparative refined oil B was obtained, 
hydrorefining — conditions — : — nickel/Mo+Co/Mo — a catalyst (it is 1/9 at a volume ratio) « 

40 hydrogen -- a partial pressure - : — 90 - [-- atm --] H - two — /-- Oil — : ~ 600 - [-- Nm - 
three — /-- kl — ] - temperature ~ : ~ 360 - degree C - LHSV — : - 0.5 — [-- one - /-- hr — ] -- 
obtaining -- having had — DAO — and -- refined oil - B - stock oil — receiving -- a yield - a 
hydrogen content — each — a process — it can set — a hydrogen content — augend ~ V+nickel — a 
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5 content -- CCR - sulfur — concentration ~ Table 2 - be shown . 

[0045] After having carried out extraction separation, carrying out and obtaining DAO using the 
same stock oil as example of comparison 3 example 1 so that it may become extractability 
(solvent/Oil ratio: 8/1) 81wt% using a normal pentane solvent, purification processing of the 
10 DAO was carried out on the following hydrorefining conditions, and comparative refined oil C 
was obtained. 

hydrorefining -- conditions -- : - nickel/Mo+Co/Mo - a catalyst (it is 1/9 at a volume ratio) - 
hydrogen - a partial pressure - : — 90 - [-- atm --] - H -- two - /-- Oil - : -- 600 [-- Nm - 
three - /-- kl -] temperature - : -- 345 - degree C LHSV - : 0.6 - [- one /- hr --] - 
15 obtaining — having had DAO — and — refined oil — C -- stock oil -- receiving a yield — a 

hydrogen content - each - a process - it can set - a hydrogen content ~ augend - V+nickel - a 
content - CCR -- sulfur - concentration -- Table 2 - be shown . 

[0046] Using the same stock oil as example of comparison 4 example 1, extraction separation 
20 was carried out and comparative refined oil D was obtained so that it might become 

extractability (solvent/Oil ratio: 8/1) 45wt% using a propane solvent. The augend of the yield to 
the stock oil of the obtained refined oil D, a hydrogen content, and the hydrogen content in each 
process, a V+nickel content, CCR, and sulfur concentration are shown in Table 2. 

25 [0047] Using the same stock oil as example of comparison 5 example 1, purification processing 
was carried out on the following hydrorefining conditions, and comparative refined oil E was 
obtained. 

hydrorefining - conditions - : - nickel/Mo+Co/Mo - a catalyst (it is 1/9 at a volume ratio) - 
hydrogen - a partial pressure - : - 150 - [-- atm -] - H - two - /-- Oil - : - 1000 ~ [— Nm - 
30 three - /-- kl --] temperature - : - 380 - degree C -- LHSV - : 0.25 - [-- one - /-- hr --] - 
obtaining -- having had refined oil - E - stock oil - receiving - a yield - a hydrogen content 
- each -- a process -- it can set -- a hydrogen content augend -- V+nickel -- a content -- CCR -- 
sulfur -- concentration - Table 2 -- be shown . 

35 [0048] 

Table 2] 









ttiS2 


t«K3 


tiMA 


HM5 






dao mm&A 


DAO 




DAO 


mwmc 


d mm 


E (&m 


ff^ (wt%) 


100 


88 


84 


86 


82 


81 


77 


45 


95 


*^gS (w t %) 


11.25 


11.37 


11.79 


11.40 


12.08 


11.55 


11.90 


11.95 


12.10 


xmsmsmtm cwt%) 




0.15 


0.42 


0.15 


0.68 


0.30 


0.35 


0.70 


0.85 








0.54 




0.83 




0.65 






V + N i (w t p p m) 


65.0 


16.8 


<0.1 


13.5 


<0.1 


7.3 


<0.1 


2.0 


7.0 




11.10 


4.30 


1.47 


3.70 


0.81 


2.60 


1.21 


0.50 


5.70 


S (wt%) 


3.95 


3.57 


1.03 


3.51 


0.32 


3.35 


0.83 


3.07 


0.50 



[0049] It pyrolyzed on condition that the following, using respectively the last refined oil 
40 obtained in the example examples 1 -4 of low-grade olefin manufacture, and the examples 1 -5 of 
a comparison. 

Reaction condition: Coil : It is use feeding about bore 28mmphi and HPM material ethylene 
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5 decomposition tubing with a die length of 1440mm (heating unit 1200mm per part). : Stock oil = 
1 .69 [L/Hr] and water are adjustment reaction temperature about the amount of supply so that it 
may be set to 1 .0 by the weight ratio to stock oil. : 900-degree-C pressure : Ordinary pressure 
residence time : It asked for the yield of the low-grade olefin (ethylene and propylene) obtained 
for 0.5 seconds from the gas presentation in the generation gas analyzed using generation 

1 0 capacity and a gas chromatograph. The amount of generation of byproduction heavy oil 
calculated the generation oil after cooling cracked gas from the bottom oil quantity after 
separating a naphtha fraction by distillation. Moreover, decision of continuous-running nature is 
a generation weight ratio to stock oil, and judged the byproduction heavy oil leading to fouling 
which deposited in the sudden cooling section which branches from a coil as less than [ 30wt% ] 

1 5 =0 and more than 30wt%=x. A result is shown in Table 3. 



[0050] 
[Table 3] 
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ttec 
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(w t %) 


12.33 


12.28 


12.14 


12.65 


11.79 


12.08 


11.90 


11.95 


12.10 




16.7 


16.1 


15.9 


18.1 


11.5 


13. 1 


13.4 


13.1 


14.0 




13.1 


12.5 


12; 2 


14.8 


8.5 


9.7 


10.2 


10.1 


10.4 


I0£Sft» (w t %) 


28.1 


28.7 


29.5 


24.5 


36.5 


33.2 


34.8 


34.6 


32.9 




o 


O 


O 


O 


X 


X 


X 


X 


X 
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[0051] DAO obtained by solvent extraction processing in the examples 1-4 of this invention ~ 
heavy stock oil — comparing — a hydrogen content — more than 0.2wt% - the hydrorefining oil 
which extracts so that it may increase, and continues — DAO » comparing ~ a hydrogen content 
- more than 0.5wt% - it increases ~ as - processing — as a result — the last refined oil - heavy 

25 stock oil — comparing — more than 0.7wt% ~ it processed so that it might increase. In the refined 
oil of this invention, as for V+nickel, the refined oil from which the impurity was removed for 
0.1 or less wtppms and KONRADOSON carbon residue by less than [ 0.8wt% ] and less than [ 
sulfur concentration 0.3wt% ] was obtained by each. On the other hand, the KONRADOSON 
carbon residue of the last refined oil is more than 0.8wt%, and the sulfur concentration of the 

30 examples 1-5 of a comparison with which are not satisfied of the increment in the hydrogen 
content of this invention is more than 0.3wt%. 

[0052] It turns out only especially by solvent extraction processing that sulfur concentration does 
not fall even if it makes extractability of DAO small, and KONRADOSON carbon residue is not 

35 removable only by hydrorefining processing even if it increases hydrogen consumption sharply. 
Moreover, by the result of having carried out pyrolysis processing of the obtained refined oil, 
and having manufactured the low-grade olefin, by the refined oil of this invention, ethylene yield 
all exceeded 15%, propylene yield is over 10% and continuous-running nature was further 
judged to be the possible range from the generation situation of byproduction heavy oil. On the 

40 other hand, in the example of a comparison with which are not satisfied of this invention, 
ethylene yield does not exceed 15%, but further, there are many amounts of generation of 
byproduction heavy oil, and it turns out that each continuous-running nature has a problem. 

[0053] It introduced into the solvent extraction processor by making into stock oil the heavy oil 
45 (hydrogen content: 10.68wt% and nickel+V metal: 246 wtppm, CCR:25wt%, and S:5.5wt%) 

which is a residue oil of example 5 API gravity 4.2, and after carrying out extraction separation 
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and obtaining DAO so that it may become extractability (solvent/Oil ratio: 8/1) 63wt% using an 
isobutane solvent, hydrorefining of the DAO was carried out on condition that the following, and 
the refined oil 5 of this invention was obtained. 

hydrorefining condition: - nickel/Co/Mo+Co/Mo catalyst (it is 2/8 at volume ratio),, and 
hydrogen partial pressure: 1 10[atm] H2 / Oil ratio: - 800 [Nm3/kl] and temperature: ~ 380 
degrees C of the augend of DAO LHSV:0.3 [1/hr] obtained and the yield to the stock oil of 
refined oil 5, a hydrogen content, and the hydrogen content in each process, V+nickel contents, 
CCR(s), and sulfur concentration are shown in Table 4. 

[0054] After carrying out extraction separation and obtaining DAO using the same stock oil as 
example 6 example 5 so that it may become extractability (solvent/Oil ratio: 8/1) 65wt% using 
an isobutane solvent, purification processing of the DAO was carried out on the following 
hydrorefining conditions, and the refined oil 6 of this invention was obtained, 
hydrorefining - conditions - : - nickel/Mo+Co/Mo a catalyst (it is 2/8 at a volume ratio) - 
hydrogen - a partial pressure -- : -- 140 - [- atm -] H - two - /-- Oil : 1000 -- [-- Nm - 
three - /- kl --] temperature : - 375 degree C - LHSV : 0.2 - [-- one - /-- hr -] 
obtaining -- having had - DAO — and -- refined oil - six — stock oil — receiving -- a yield — a 
hydrogen content — each — a process — it can set — a hydrogen content — augend — V+nickel — a 
content - CCR -- sulfur -- concentration -- Table 4 - be shown . 
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[Table 4] 
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100 


63 


59 


65 


59 


7m^m (w t *) 


10.68 


11.83 


12.71 


11.68 


12.96 


*je$&ajt&]B (w 1 96) 




1.15 


0.88 


1.00 


1.28 


sttimmm (w t %) 






2.03 ' 




2.28 


V + N i (wt ppm) 


246.0 


41.0 


<0.1 


45.0 


<0.1 


(wtX) 


25.00 


11.60 


0.56 


11.90 


0.36 


S Cwt%) 


5.50 


4.30 


0.20 


4.32 


0.13 



[0056] After carrying out extraction separation and obtaining DAO using the same stock oil as 
example of comparison 6 example 5 so that it may become extractability (solvent/Oil ratio: 8/1) 
65wt% using an isobutane solvent, purification processing of the DAO was carried out on the 
following hydrorefining conditions, and comparative refined oil F was obtained, 
hydrorefining — conditions — : nickel/Mo+Co/Mo - a catalyst (it is 2/8 at a volume ratio) - 
hydrogen — a partial pressure — : — 80 — [— atm — ] — H — two — /-- Oil — : — 800 — [-- Nm 
three - /-- kl — ] ~ temperature - : - 340 - degree C - LHSV -- : - 0.5 - [-- one - /-- hr --] - 
obtaining — having had — DAO — and — refined oil - F — stock oil — receiving — a yield — a 
hydrogen content — each — a process — it can set a hydrogen content — augend — V+nickel — a 
content — CCR — sulfur — concentration — Table 5 — be shown . 

[0057] Using the same stock oil as example of comparison 7 example 5, extraction separation 
was carried out and comparative refined oil G was obtained so that it might become 
extractability (solvent/Oil ratio: 8/1) 55wt% using an isobutane solvent. The augend of the yield 
to the stock oil of the obtained refined oil G, a hydrogen content, and the hydrogen content in 
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5 each process, a V+nickel content, CCR, and sulfur concentration are shown in Table 5. 

[0058] Using the same stock oil as example of comparison 8 example 5, purification processing 
was carried out on the following hydrorefining conditions, and comparative refined oil H was 
obtained. 

1 0 hydrorefining — conditions ~ : — nickel/Mo+Co/Mo a catalyst (it is 3/7 at a volume ratio) — 
hydrogen — a partial pressure — : — 140 — [- atm --] - H ~ two ~ /— Oil ~ : - 1000 - [— Nm — 
three - /-- kl «] temperature -- : — 375 -- degree C -- LHSV : - 0.2 - [- one /-- hr --] -- 
obtaining — having had — refined oil — H — stock oil ~ receiving — a yield — a hydrogen content 
-- each - a process - it can set - a hydrogen content -- augend -- V+nickel -- a content - CCR - 

1 5 sulfur — concentration - Table 5 ~ be shown -- . 
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[Table 5] 
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100 


65 


61 


55 


91 


*m§m& (w t %) 
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10.68 


11.68 
1.00 


12.08 
0.40 
1.40 


11.88 
1.20 
1.20 


11.69 

1.01 

1.01 


V+N i (wt ppm) 


246.0 


45.0 


<0.1 


26.0 


32.0 




25.00 


12.20 


3.91 


9.20 


9.25 


S (wt96) 


5.50 


4,32 


2.60 


4.09 


1.31 
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[0060] Using respectively the last refined oil obtained in the example examples 5-6 of low-grade 
olefin manufacture, and the examples 6-8 of a comparison, it pyrolyzes on the same conditions 
as the above, and the yield of the obtained low-grade olefin, the yield of byproduction heavy oil, 
and the decision result of continuous-running nature are shown in Table 6. 

25 

[0061] 

[Table 6] 
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12.71 


12.96 
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11.88 


11.69 
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18.1 
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13.1 


12.1 
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9.4 
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25.0 
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O 


X 


X 
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30 [0062] the examples 5-6 of this invention — solvent extraction down stream processing — setting 
— heavy stock oil — comparing — a hydrogen content — more than 0.2wt% — hydrorefining down 
stream processing which extracts so that it may increase, and continues — setting — DAO — 
comparing — a hydrogen content — more than 0.5wt% — it increases — as — processing --****-- 
as a result — the last refined oil — stock oil — receiving — more than 0.7wt% — it is increasing. In 

35 the refined oil of obtained this invention, as for 0.1 or less wtppms and CCR, the nickel+V 
concentration of less than [ lwt% ] and sulfur concentration is less than [ 0.5wt% ], and the 
refined oil of the high quality from which the impurity was removed by altitude is obtained by 
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5 each. 

[0063] On the other hand, in the comparison 7 refined only by solvent extraction processing, 
recovery is made low even to 55% and it turns out that removal of an impurity is not enough 
even if it carries out extract purification, moreover, although hydrorefining is the same 

1 0 conditions when the example 6 of this invention is compared with the comparison 8 refined only 
by hydrorefining, after it turning out that a big difference is in removal of an impurity and 
increasing a predetermined hydrogen content by solvent extraction processing beforehand, by 
carrying out hydrorefining processing shows that it is markedly alike, an impurity is removed 
and the refined oil of high quality is obtained. Furthermore, by the result of having carried out 

1 5 pyrolysis processing of the obtained refined oil, and having manufactured the low-grade olefin, 
by the refined oil of this invention, ethylene yield exceeded 15%, propylene yield is over 10% 
and continuous-running nature was further judged to be the possible range from the generation 
situation of byproduction heavy oil. On the other hand, in the example of a comparison with 
which are not satisfied of this invention, ethylene yield does not exceed 15%, but further, there 

20 are many amounts of generation of byproduction heavy oil, and it turns out that each continuous- 
running nature has a problem. 

[0064] Distillation separated into the distillate and the residue oil the ARABIAN heavy crude oil 
of manufacture API gravity 27.4 of the refined oil which used example 10 heavy crude as the 

25 start base, hydrorefining of a part of distillate was carried out, and GO was obtained. On the 
other hand, solvent extraction processing and hydrorefining processing were carried out on the 
same conditions as the example 1 of this invention by having made into stock oil 1 the heavy oil 
of API gravity 10.9 which is a residue oil, and refined oil 10 was obtained. A part of stock oil 2 
. (they are 10 weight sections to the crude oil 100 weight section) was mixed, a part of this refined 

30 oil 10 (they are 20 weight sections to the crude oil 100 weight section) and Above GO were used 
as a pyrolysis raw material for low-grade olefin manufacture, and the low-grade olefin was 
manufactured. The yield of the ordinary pressure residual oil of an example 10, a deasphaltene 
oil, a hydrorefining deasphaltene oil, and a heavy ethylene raw material, a hydrogen content, a 
nickel+V metal content, a CCR content, and S content are shown in Table 7. 

35 
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[Table 7] 
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40 [0066] It has checked that it was the result of mixing a distillate with the low high impurity 
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5 concentration separately prepared to the refined oil obtained by performing purification 
processing of this invention by making a residue oil into stock oil, considering as the raw 
material for low-grade olefin manufacture, and being able to be satisfied with an example 10 of 
both the yield of ethylene and a propylene, and continuous-running nature. 
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7r^r>'}ftfc*tLT0. 5wt%Jil±liJp-tl,J;^ic 
**<fcf»»UT»«}4t»4**fl5»»ISi: ***4 

4. 

[00103 frfr&m&zt&zbizX'). wstcoMm 50 



&flKttt«flrc"*=sri^i:(c«B u. *ra-f saw** 
7k*^«MiST"-eti «u5r^»<o*3)s*** * ti m $ 
awtcT«ftjM»** titzmmmm z t tfx-% i z 

[0011] Sfelc*JWIfc:i3*vctt, ±ETH6*ifc 
WWilKO*****^ 1 1 . 5wt%Ot, if*L<(i 
12. 0 w t %JJLh*CJ5 S C b iWSlb'ti&m^M 

mftmzmm-tz>i>c?>x'ib&. ztuzx ott^^ms 

yrvvy ?<r>mLtiw mux %mmfctf*im tKci 
i><nx'hh. frfrhm&frh, *mxon$iftm*. n 
D\\mmcDm\^mwmmmz, fr-ow^mzn&zbtf 
X'% m^mzwntzftmxhh . 

[00 12] 

[^COHIS^S] **HfcL *3R*«*<1 2wt 
%WT. »^L<til 0~1 2vrt%9)Wmtfc!S$tk 

ix. ®mmxmb*m<tmm!mxmz}5^xztx 

»ar**i. -JKtc9~i2. 511%, £<(i9~i 

i&Fmbztixm^tixKfritz. 

[0013] . *SR***6* 1 2 w t %OT<0 

tr . » 1 wist UT«a«*aj«ia 

^ffv\ 7K^Wft$r0. 2 w t %W±fflN ucm&m 

mjMxu. ymttAm^rzyrfrTyftzm 
mmzmztb. z^r^yrivry^t. m^zm^ 

gm^v, n i ^rt'co^afflco^^7 -r 'j wt£*&% 
* $ , ^Mft «e $ tix v * 4 - 1 tm ^ tix v > h . 

SSflBJCtJ v (i7k*-&* S* { 0 . 2 w t %tl±tMJDt 4 
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5 

&ft-xm\M&!&WtlZtlzj:9. tmgkTxyr 

[0014] mmamt, mm^nx^mmm 
mmmmxz , mnmmmtiimzti^xc 3- 

C5co?fS"lt|6]atffit$^^^i:(cJ;0, K7X7 7/P 

t J: 3 WllltiiffiSfctt SriflJIS LT*»IH 

Ottffl»£r<#4.r fc#T# 4 . C3-C 5 Outfit LT 
(i. rnny. 7?y, ^y*ViK>»#i4JJ«5:<fc 

[0015] Birx7Tyi'f-y{fi{i. ttasigco«]iaj*> 
afiSHMJOB-c^Ki^i-r & i t -5t#4 ; t 

[0016] *WJlfc*$fcvctt, **4»ff|«iajWlI 

mnm<o*mttm.£ o o . 2wtxja±*Diii/ci* 

4. SA>C 0. 2-1. 5 wtXmftrt-S 

L<. 0. 2-1. 2wt%JWlrt-4ifc*««ffclff4t 

[ 0 0 1 7 ] $ 6 JSMK^^K^^^iiti 

o . jbtftooft 4 i t # 

ff&ui. -r^^. Kf*fa«o**£w*a* i iwt% 

0. 2—1. 0wt%, #fc0. 2—0. 5wt%<7)7K 

*srfMMttofc$r 4 i 5 ti*aj«HBfefr*iwiirr4 ^ t 

U\ 1 1 . 0wt%*)HT- 

J>Mi\ 0. 5—1. 5wt%.#C0. 8-1. 3w 

txcomcotmmmt u\ 

[ooi8] mmftxmzm&mt^&comm 

tt, 0. 2wtmTC*4fcTOHIrC*47X7 7/> 

mix ^micr>mktf^fti l zx'%ti:<%htz*>&m.<o 

UttZirtUttZWlk'XUtiK 1. 5wt%fel±*i 
flP $ it 4 «^KttK7X 7 r iVf VW) EMWaWSTt 
4fctf>&gffl<rt'&V\ 

[0019] *mmt. tiicommmniwMX'fcmtt 

Sifio. 2 w t % &±«Hnrt 4 «fc 5 fc*fflttiiy©I Lfc 
Bir^7r;ury?B)&. «<»2^>iSfc tr^-fbH 

£wa#o. 5wt%jaLJiniairt-4*fl i T'«B*r4. - 
m^m^mm-thKnm^mmm.xh'o. 



4) ^12002-302680 

6 

<t£®)i*mtmmt. HHfckmizCximi. m 

**TTRft**+ C * 4 Sr * JIHk L . 7Z% 

10 KJCttttT£4X/Ct»J:V\ 

[0020] ftfltteiCTftfltofc l/CRSWh &JS^tf - 

**#i43&«. mmmmftammxnx'^ib^mm 

4 . *mfr>*mimmmmizm\ \ t, 

w mitmmizmuhmtixmKii. co/ 

20 Mo, Ni/Co/Mo, N i /Mo^T'J>4. 

[0021] *%imm6U&&kmzft£Mmtti:^ 
# , -f&mz'ahtix ^&m4mw%j&kfr<7>mij i 

#4Lv\ ^i5*>, #*MEtt6 0-1 5 0kg/c 
m*tf#£K. 80-130kg/cra ! *5#(;ML 
W Sfcs *3?/iB)Jtli, 4 0 0-1 2 00Nm3/k 

l* i if*L<, 6 0 0-1 000 NrnVk 1 tffttZjR 
£L\\ LHSVIJ, 0. 1 — 1. 0/hri)W£l 
<, 0. 2-0. 8/hr^Kjjf^U\ 
tt, 3 4 0-4 4 0'CaWSK. 3 5 0-4 2 OX:^ 
30 ^fcif^LO. 

[0022] *^4^ff(i**^»S<0-jRW^frT'* 

0 . 5 w t %Jil±tgJp-t 4 ^fr T'TkS-ftfg^lS 
4 ; t ^"C- ^ 4 . *$69lfcfc << ^ »i > ®£J?fc<?)7i<#£fi- 

»*u i-i 2wt%t-^4^-&. *3WfcfMtne , ni 

t>ti&mmM7A 7 r^Ty?BJtJtt47i<3!5^« 
tfOtgMi. 0. 5—1. 0wt%, mzO. 5-0. 9 

vrt%"Ct>&zktf#*L\,\ £tz. M®i&cr>*.mtt 

40 i - wt%*srr*4«^. 

ix4»»«0ffii7X7 T/kf>'«lC*rt4****ft<0 
iiJPti. 0. 6—1. 5wt%. I^CO. 8—1. 3w 

[ o o 2 3 j $ &te, ^wnnymitmmwmxmzt; 
»t * 7j<*ir* ft^tijp*(i , w«<oj8ff j«iajxg-c» 

iut)K7^7T;uxy^*#ir^'ft* < i i . 5wt% 

liLht'J>Wf. 0. 5-1. 0 w t XnmiiMX'Jb 4 Z 

ttfifiK. 11. 5wt%*jffc-S>fL(i'0. 6- 
1 . 5 w t %coiS8P*-Cft 4 i t tfft£ U \ *3R^b» 
50 §W&iII@T*«-&WM<7)ltflP«« 5 0 . 5wt%*MT 
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0. l. 5wt%JjLho«Jp*fc:t&^tti. 

[ 0 0 2'4 ] ^flr*>-fe. **^»ORJ6*tt<^»jSi*' 

aigT»i s t < ir ^ arc* & rx 7 r ;kf v# 

WXmz&^X , **4J«flE^Rja»KSrfi«lfcK< -f 5 

< L=S:<"C bTOfl&tt¥tt£{£SK* T#£T'£ S £ 
kk&l>. *nm%. 7X7T^f^tI)i§fttl 

i ^V^t^K^jftWttfflt: J: o T SltRWtHt* 

[0025] ±Min*%mz£z>mmxmx'wmLtzw 
mtim^za^xh. twv?<?>k 20 

WnV. k WWWiflRC . a*oJW*WfcfflaiS fix 

7 < >w$\t \,x\&tmt% iktix\vzfflm*im 

SfliKiSrfMMA^fti - k * i fc . 
[ 0 0 2 6 ] *fc. *#Ji(;:*jVvCHU JJESrBfiT* 

tttflafctl^ -f ViGftffllKflk LTffl^ 

11. 5 w t %^±"Ct> hZ 30 
ktf&gTifcO. 12. Ovft%W±X-biztW£') 

[00273 *%Bflfct>oT{i;, mm* mm&mf 

•5> CI fc *««e9|-C* 0 s 0. 8~2. 7wt%ti>SIi 
##FSL<, ££>fcl. 0-2. 2wt%T&l>C:k# 

ff^iu. ttz. m.^7 ^ >mmm\tixm^ 
mzmmmfrm-bimi. n. 5wt 

%W±X'b&Z\ttiW£l<. 12. 0-13. 5wt 40 

xx'b&ztm t>izmii<\ 

[0028] »8}i<0****»*» 11. 5 w t XJS 

± . *»o»Rfi««a j: oo. 7 w t %ia±«t«-& ± 3 



^PM2 00 2-3 0 2 68 0 
8 

[0029] ^m^mnmmmmta>mtixmiz 
fcwcti. *o®fii*f)*«*irjifc o . 2wt%w± 

ift, JBSKHfa+fcft+HBff w t P P mftefto* 

S4fctf>. %imih*mX'XL7Z 7 r^-f 
*Srl*aSII»}4'C&6tt7^7r/P-f Vi*+<0N i +V 
CO* ?yMRg£ 7 0 w t p p mJilT. #C5 0wt P P 

mfciTfctS £ k ##2 U £ fc . 1 
5wt%lMT, WCl 2wtXJaTk s fl:6J:dt. «0PJ 

o . 2wt«uttnS*6kk<)fc. n 

i +V&Jg$ijg£7 0wtppmJjnFs ny^KVyS 

5wt%JjlTk-t^»Ck* { j!f*L<, ctuc 

x m&coKmmmNmmtfriT&mizi- s i t & 
k^T-^a. 

1 0 0 3 0 ] Afc. KTX7 r^f-yffl<OfitfHM[S: 5 

ttuzx*). wt<*mmm!mx''&e>ti&mnmi& 

CMMftZO. 5wt%OTs #4KliO. 3wt% 
WTk=5r&J:^t5|||{c3!ra'tl.^k* { t'#l.„ IffiTX 

7 T/kf yi<0N 1 + VMS 7 0 w t p p mOT. S 

8&£«K«< 1 5 w t K»iS«* { 5 w t %WT 

k-TI. £ k fc J: 0 , UKTkS^tltiiJSl-n*^**!* 
»SiSWN i +VMS-2wtppmOT. fftL<(i 
1 w t p P mWT, M%m>l&&£ 1 w t %WT. ftft 
ilSSO. 5wt%JilT. L<{±0. 3wt%WT 

WKH^-SO. 5afi%WTk-t&ClktJ:oT, <g& 

SBOWA^WHeOirSIEHrt tWi IZb . H 
(c-fl>-k* { T^I.„ 

[003 1 ] *^tcfc^Tli, ft&f#S!iS<DN i + V 
4dR**ft**2wt PPmiilT, VflZl . Owtppm 

art t£h x o \zm\mi>mt xmimmtmb sat 
o ittiwt l\>\ mmmmumx'N i + v***« 

« ( 7 011pp mJilTt^ o ^ETT. 7 r ;kr y}81$\ 

^>(CN i + V^JR-lfWMS 1 w t p p m 
OTk-tS^kCiO. 3-*y7£^K1&mit& 
Z t tfX'Z . «JK*T»IB4S:»* C fc ^T'# . -tWH 
Milfi$rffi8l5n/7 ^ vlUjSfflfS^WS^k LTfflV^^ 
k#T-£&. 

[00 32] xf-uyfc7*Dtfuys*tfflSI5^U7 4 

x 3-^y^a^a«?it«t s 7 r 7 y y^tcw 

■f*^ yTi-yxftt * V7 ^ vMMfi*efflSifi&*L 
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[00 3 3] ^ft?^aco^yr^>-xe$:£* 
TJi. gJfflW&r'n-^y/. 7V--yyx-ftfcLX 

[oo34] *%mx'®e>ti?>mmMt, »ifi/y 

2wt%OTc7)fi®?4^««JIL. <R 

[ o o 3 5 j ^.%m\za^x\t. mmv>mt:hmm j jt 20 

t> -a * l t wm t 1 h Z t h X' S I. . 

[0036] zcoms, mmmtaxmt^mmxm. 

^»»*^r*<^ j flrv ^ffliiJ i* £ 6 .1 i: J: 9 . :£ 30 

nmthzttfX'Zz w&*i'7 <y$sk&m 
mmt ix&te-ti^izte^ MtMRmizmm 

-*yy*?7TWy?'ffzt,iz£.tm<% l o. mm. 
m^m^zthztifix'^h. 

[00 37] 

=5rv\ 

[oo 3 8] mnmi-4&vimmi—5 40 

HJfcffl 1 

a p i jta# 1 4 . 3<o»«E«rc*ia«* 

fi : 1 1 . 25(wt%), N i + V£Jg : 6 5(wt p 
pm], lyyVVy^m (WTCCRfc^p) : 
1 1. l(wt%). S : 3. 95(wt%]) Sr^fit 

Srffl^T ( s o 1 v e n t/O i 1 Jt : 8/1 ) ftj** 
8 1 w t %\,zt£h J 3 tCttttl4WiLTKr^7 r /Uf f 



^2 0 0 2-3 0 2 680 
1 0 

i 

TkfUtifiSS&tt : N i /M o + N i /C o /M o tt$ 
(fWRJtCl/9) . **#E: 90[atm], Hi/ 
Oi lJt: 600(NmVk 1). : 3 8 0'C. L 
HSV : 0. 5(l/h r) 

tiJDft, V + N i&W*, CCR, WflfiMEfcSilfcw 
•f. *3R**»iCHNjc«»*fifeKJ:i)ai3eLfc. 

[0039] mm2 

y/uv/i/^y^yjg&^ffltvt (soivent/Oi 

lit: 8/1 ) ttiB¥84wt%fc£SJ:3fcttai#fll 

N.itli, CCR, BBWUSfcfilfciK*. 

[0040] 5»tW3 

gtfcffl 1 x-mvzmimmmtii&mmmzmxL. 

j>)V-?)V<.y?ym%ZR\^X (sol vent/Oi 
lJt: 8/1) ffl{ti¥81wt%K£6J:3Ktt£ii#*t 

lTDAOSrttfcft. DAO*J3lTO**ftfU8ftfl ; T' 

7kS-(tffiS^tt :Ni/Mo + Ni/Co/Modi 
(*SUtTl/9) . 7Y.m&: 85(atm), Hz/ 
Oi lJt: 6 0 0(NmVk 1]. : 3 6 0*C» L 
HSV : 0. 5(l/h r) 

tttftfcDAOtJj: t>'»S« 3 WJSCfiiilltW-t 6 . 

N i CCR. K^HS$r« 1 . 
[0 04 1 3 HMfla]4 

njfew i x'mvzmm&mMtommmizmA l, 

'f y^y/y^^y^ya^fflHttfflv^f ( s o 

1 vent/Oi 1 Jt : 8/1) tttH$7 6 wt%£& 
l.«k3tttai^SiLTDAOS:#^. DAO$rJMTW 

TkS-ft^Sg^ft :Ni/Mo+Ni/Co/Mo«« 
(f^cflUtf 1/9). ***J0E : 1 1 0 [a t m) . H 2 
/Oi lit: 8 0 0[Nm 3 /k 1 ), ?SJg£ : 3 8 0°C. 
LHSV : 0. 3(l/h r) 

®$>tvtz d a o texrsmmm 3 nwMMzio- & , 

N i MI. CCR. fofm&Z&llZTjki-. 
[0042] 
[*13 
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1 1 



^2002-302680 
1 2 









semen 2 




mum a 


D AO 




DAO 


»»ffi2 


DAO «BHtt3 


DAO 




jf$ (wtX) 


100 


81 


77 


84 


79 


81 


78 


76 


72 


*«S^S (w t %) 


11.25 


11.55 


12.33 


11.50 


12.28 


11.55 


12.14 


11.75 


12. 65 


Tkm&mmMDum (w t %) 




0.30 


0. 78 


0.25 


0.78 


0.30 


0.59 


0.50 


0.90 








1.08 




1.03 




0.89 




1.40 


V + N I (w t p pm) 


65.0 


7.3 


<0.1 


10.7 


<0.1 


7.3 ' 


<0.1 


3.7 


<0.1 




11.10 


2.60 


0.41 


3.20 


0.62 


2.60 


0.76 


1.80 


0.21 


S (wtX) 


3.95 


3.35 


0.06 


3. 45 


0.16 


3.35 


0.26 


3.19 


0.02 



[ o o 4 3 ] mm i 

utm i fc ra*?3JHfl}4*fflv^T . jwwaiai** 8 8% 
t mmt&mm i 1 RajottaawTma* lt 

D A O $r fttfft , DAOJ WTW^b^S^frt*^ 

ikmmm&tt- ■. n i /m o +c o/m <>«& (tt»jt 

T'l/9) . #*ME: 90(atm), H 2 /0 i 1 : 
600(NmVk 1), ?&Jg: 3 6 0'C, LHSV: 
0. 5(l/hr) 

»^fcDAOfcJ:WM8»AOWR}*fc«t&tl*. 

Ni^fi. CCR, BW«JK**2t:^. 
[0044] Jt3KCfJ2 

JSESrfflOT (solvent/Oi 1 Jt : 8/ 1 ) Jfttti 

*8 6'wt %tc=5r 5 J: 0 fcfflaWHK LT D A O 

ft, DAO SrOT^TKSftWffi^fr XHIWfiS LT Jt« 

**fcf*«*fr : N i /m o +C o/M otm (tt«it 
t'l/9).. #*#E: 90(atm], H 2 /Oi 1 : 
600(NmVk I], iSJS.: 360*0. LHSV: 
0. 5(l/hr) 

fcMifc d a Ofc J: tff|g!!» BOMtf»fctt*£?#$. 

Ni***. CCR, 2 CiS*. 

[0 04 5] Jt*Scffl3 

WC ( s o 1 v e n t /O i 1 it : 8/ 1 ) tttti 
$81wt %(c^r 6 >. 3 tctttU^Sf L LT DAO^ft * 



10 * ft . D AOS: OT^**<bfif IS&fr -CHHMM I T Jt« 
fl*llfflC**fc. 

**flSlMB*tt : N i /M o + C o /M o ( ftlttt 
T'l/9 ) , 7kmftE : 9 0 ( a t m) , H2/O i 1 : 
600(NmVkl), jSg: 3 4 5"C. LHSV : 
0. 6(l/hr) 

'# D A O X tfffiCBA c CO Mf4?(fj fc *M" & tl* - 

Ni£qML CCR, 83t»K£*i2Kjj?*\ 
[0046] iURW4 

t(solven t/O i l Jt : 8/ 1 ) ttttj$4 5w 

#!St*Jtt6*3IMr**oJIHiD*. v + Ni-g-Wft. 
CCR, 2 fciprf. 

[0047] Jrb«cM5 

1 1 mmmmmm^x . OT<o*3wt««!ft 

f*T'ft«fl LTJttSWfflSStt&E tWi . 
*SMWH«*ft : N i /M 0+C0/M0 fiijHf ( frSfJt 
30 tl/9) , 150(atm], H:/Oi 

1 : 1 00 0[NmVk 1), fflS : 3 8 0*0. LHS 
V : 0. 2 5(l/hr) 

#Igfcfc»t4*^«*0«Hin*. V + N i 
CCR. ffi««Jg£5t 2 Icjjcf. 

[0048] 

[*2] 









i±K2 


tbB3 


OKA 


UM5 






DAO »*}*A 


DAO 




DAO fggfcttC 


d am 


e (#m 


ff? (w t %) 


100 


88 


84 


86 


82 


81 


77 


45 


95 


*H^lttt (wtJ6) 


11.25 


11.37 


11.79 


11.40 


12.08 


11.55 


11.90 


11.95 


12.10 


fcassfisimos (wt ?6) 




0.15 


0.42 


0.15 


0.68 


0.30 


0.35 


0.70 


0.85 


SffttdRJgOHi (w 1 96) 






0.54 




0.83 




0.65 






V + N i (w t ppm) 


65.0 


16.8 


<0.1 


13.5 


<0.1 


7.3 


<0.1 


2.0 


7.0 


jwmwmm (wt%) 


11.10 


4.30 


1.47 


3. 70 


0.81 


2.60 


1.21 


0. 50 


5.70 




3.95 


3.57 


1.03 


3. 51 


0.32 


3.35 


0.83 


3.07 


0.50 



[0049] iSM^y < >mmm 
mm 1 -4 m/mm 1 - 5 v&btitz&mmi 



^50 RJE*ft: 
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KltM : I*l@28mm0 > £3 1440mm (W& 

2 0 0mm) <7)H PM^Xf-U^WS £&Jfl 
M£ftt& : M£M= 1 . 69(L/Hr). 7j<(iffifi?ft 
tttLTfifiJtT'l . 0tc^rl.J;3«i^ft^pS 
9 0 0°C 

0. 5# 



(8) #^2 0 0 2-3 0 2 680 

1 4 

MJtT\ 3 0wt%OT=O, 3 0wt%W±=xfc 

[0050] 
[H3] 





9BS0I1 


mmw2 


?mw3 




itRA 


tiMB 


htKC 


tttfD 


tUSE 


&msm& (w t %) 


12,33 


12.28 


12.14 


12.65 


11.79 


12.08 


11.90 


11.95 


12.10 




16.7 


16.1 


15.9 


iai 


11.5 


13.1 


13.4 


13.1 


14.0 


^□eL/VIR* (wtW 


13.1 


12.5 


12.2 


14.8 


8.5 


9.7 


10.2 


10.1 


10.4 


IiJ££ff>4 (w t %) 


28.1 


28.7 


29.5 


24.5 


36.5 


33.2 


34.8 


34.6 


32.9 




o 


O 


0 


O 


X 


X 


X 


X 


X 



[005 1] mtWwmmm 1 ~4 T"fi„ ®: 
flHKffl X'te D A O KJt^T TKSg^itf 0 . 5 w t 

aoEjtttJt^-c o . 7 w t %ot.itjp-r -5 ct o tz&i u , 

. *^c 7 )«S»(Cfc lr vf tt . \ vtfk t> V+N i it 

o. lwtppmOT. ay^Kyy^s^s^o. 8 

wt%HT, mmrnfg. o . 3 w t mr ktohw*!** 

**<7)tiJo^SSJ£LTV^V>Jt««ll~5«, ft$*f»S 
IIOtifiAttO. 3wt%tLhTJ>S. 

[0052] wcaBpjnajjjyi^-cJiD AOtfsatB* 

jaawmt, *mm&z±mizmn tx t> 3 y 5 h 
1 tz&%x'i* . *«wof»R«i-cii ^rn txf - u yiR 

mx-li, xf-^yiR$*<i 5%$:Sx.Tfc^-r. 3 4> 
[0 0 5 3] 

a p i jtM4 . 2 nmmx'hhmm < ***** : 

10. 68wt%, N i + V&jg : 246wtppm» iS 



«CCR: 25wt%, S : 5. 5wt%) £JS**»i L 
( s o 1 v ent/O i 1 Jt : 8/1 ) tttb$6 3wt 

jfcJIHfcfMMtfl 1 :Ni/C o/M o + Co/M oftfejg 
(flcSJtT'2/8) , 1 lO(atra), Hz 

/Oi lit: 800(NmVk 1), fag: 380°C. 
LHSV : 0. 3(l/h r] 

f» fcflfc D A O J: If ff SMl 5 OlSCBilllfc**-*- & . 

#!Sti3»t6***Wa<o«Jn4. v+ 

[00 54] H)5Sffy6 

30 IrVTJ (so 1 vent/Oi 1 Jt : 8/1 ) $ft*6 5 
wtXfc$r*.k3fcttffl#*bTDAO£lt;fctt. DA 

. omT<o*mmmmxiti$i9mix*m<?>m 
mzntz. 

mmm&ft ■ n i /m o +c o/m oss^ < <*»j:t 

T'2/8) , *3R^JI: UO(atm), Hi/Oi 
1 : 1000(NmVk 1), ffljg : 3 7 5*C. LHS 
V : 0. 2(l/h r) 

*isttj{t6^R*w*<oJ«aiai. v+ 

40 Ni^JI. CCR. WjjjftKS:*4C*1-. 
[0055] 
[*4] 
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* 



* 



(9) 



1 5 



3M82 002 
1 6 



302680 





mm 




dao msstos 


DAO fm&6 


j|$(wt%) 

zKigsna (w t %) 
im^mmmtm (w t *o 

efr*!&ffi)Qa (w t %) 
V+N i (wtppm) 
lEh'!MS8B« (wtW 
S (wtW 


100 
10.68 

246.0 
25.00 
5.50 


63 59 
11.83 12.71 

I. 15 0.88 

2.03 

41.0 <0.1 

II. 60 0.56 
4.30 0.20 


65 59 
11.68 12.96 

I. 00 1.28 

2.28 

45.0 <0.1 

II. 90 0.36 
4.32 0.13 



[oo 5 6] iti&me 

mmm 5 1 nmwmmm^x ,^/^ >mm% io 

Wlsolve nt/O i 1 it : 8/1 ) tttl}$6 5 
wtXfcfc&J;3(Cffla^*l/CDAOfcf§fc1& DA 

«LfS§&&ft: Ni/Mo+Co/Mo« (frfltJt 
T'2/8) . fcmttB. : 80(atm), H 2 /0 i 1 : 
800(NmVk 1], j&g: 3 4 0*C, LHSV : 
0. 5(l/hr) 

ft (oft*: D A Ofc J; XfWSm F ^MilKStt & t#*. 

Ni^wia, ccr, «siiBa*«5fcjjrr. 

[00 57] Jt^^J7 

WC (solve nt/Oi 1 Jt : 8/1 ) tt£ti3*5 5* 



fc. »fe<ifcfllBi!iG<0IRfliili(c*H-6»». *SHrW 

a. #iafcfc»t&***«<oJtH»«L v+n i^rw 
ft. ccr, «anBK*S5fc*f. 

[0058] Jt«$l|8 

ttTfWWyi LTJ;b«Of|»H fcf&fc . 

:Ni/Mo + Co/MoJIHl< fWRit 
■C'3/7) , : 1 40(atm), H 2 /6 i 

1 : 1 00 0[Nm 3 /k 1 h iS® : 3 7 5*C, LHS 
V : 0. 2(l/hr) 

»fe<ifc«l8lllH«)I[fl»fc«t41M». 

#xg(cfc(ti»*^«otijpft, v+Nim 

CCR, KKiMES* 5 Kfltf. 
[0059] 
[*5] 







tt«6 


ttJK7 


HJK8 


DAO 




g (»tB 

(DM 


H CNR 


g»(wtW 


100 


65 


61 


55 


91 


7jOg^gfi (Wt%) 


10.68 


11.68 


12.08 


11.88 


11.69 






1.00 


0.40 


1.20 


1.01 


S&WIBfMB (w t %) 






1.40 


1.20 


1.01 


V + N i (wt ppm) 


246.0 


45.0 


<0.1 


26.0 


32.0 


D»Ky»«B»BK (wtW 


25.00 


12.20 


3.91 


9.20 


9.25 


S (wt%) 


5.50 


4.32 


2.60 


4.09 


1.31 



[0 0 6 0] fi«5M^7-r Vtesi 
gftftl 5-6 Rtf JtHW 6-8 T1# 4>n^ibK«ll(tt» 



[006 1] 
[*6] 









tt»6 


ttR7 


tt»8 


Tttmann (w t *) 


1Z71 


12.96 


12.08 


11.88 


11.69 


I?l/VJJS* (w t %) 


iai 


19.1 


13.5 


13.1 


12.1 


3fatTUMR* (wt%) 


14.7. 


15.2 


9.4 


9. 1 


8,6 




25.0 


23.8 


33.2 


35.9 


36.1 




0 


O 


X 


X 


X 



[0062] *%,w)mmm5-6x*ii. mumtaim 

MlZti ^X D A O CJt^T 0 . 5 w t %W 

(i. mmiMzttLXO. 7wt%ULhtiiDLTV>i,. ft 



*J£#0 . 1 w t P P mJiiT. CCRIilwt %UIT\ 85 
HvSJSJi 0 . 5 w t KJJITT* 0 . »*fc^tt**q»i 

[0063] d*it« u awjttajwimtiiiiiLfc 

{>^tm<7)®£iftCttX'%^Z t tftofrk. ttz. *« 
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(10) 



1 7 

mzt. **f fc»wiR-*frc* h k t> *»*»*> 
nm&sMtfz < mmwn vfti t ran** * ; 

b&hfrh. 
[0064] HJ5I0IJ 1 0 



^2 00 2-3 0 2680 
1 8 

APIJtM2 7. 40)7?t'7y^t-ffib&B8liZX 

LTGo*»fc. «astf**AP i jtai o. 
9 wa«a^Mf4?s 1 1 ix , 1 1 mm 

comx-mmmnmt . mimmmtzmmix 

mm l 0 ; l o £7> — gp ( jR jA ioo 
S*SMc*«flT2 0fi4gff) fc±EGO*««jft2t» 



la 



7 r JUT ym - rtaMMHHKT* 7r^f VirtfttfSK 
xf-uyfifl^fMi, N i +v 

fis ccR*ti. atfs-artr*sr*7c^-t. 

[0065] 
[St7] 







H8»2 


sm» (i+2) 






DAO 


fMbttio 


GO 


HHftl 0:20, GO : 1 O 


t9* (wt%) (iaa=ioo: 


61 


49 


45 


18 


30 


*IRSfiE (wt%) 


11.20 


11.42 


11.95 


13.70 


12. 53 






0. 22 


0. 53 






£m*mmmm twtw 






0.75 






V + N i (wtppm) 


153.0 


14.2 


0.7 


<0. 1 


<0.1 




12. 50 


3.60 


1.90 


0.00 


1.20 


S (wtfc) 


4. 70 


3.50 


0.40 


0. 05 


0.27 


X^l/VIR* (wt 96) 










17.6 












14,1 


BlfSBSffl (wtX) 










25.8 












O 



[0066] mmm i ox-it. ymmzmmt tx , 
*mwmm&**LxmtiMmm, mm 
u&mm&i)' i i&^wftmm£ixm*i'7 < y 
wmwmt itihcox-h*). x.*vyis£V7u\zv 30 

zbzmi&xzfz. 

[00 67] 

imvsM] **mamtJt&*mwtx* ***** 



s ixTwmamucfiimb&m z t mmt % 
0, mmfeztixmnmm#*i®tzw;±Zitz>z 

7 a ymmwmt ixm^sizii, ^vynx 

XfTvt'Uy*: gfttt £JL£ 3 WPCIl&t hZb IPX' 
fflfc "f £ £ i: #T •* h i>C7)X'b h . 



(72) * A 

ttSJI I TP ffiE^S: t » £> o 2 - 3 - 

mt)\\vmRtmxx%b*t9^2-3- 
1 s«n*^art 



(72)J6BH« 3M M 

»«Ji|lR«^HiSK*=5r t » <o v ^ 2 - 3 - 
1 H»tt^tti*l 

F^-A(##) 4H029 DA02 DA05 DA09 
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